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While conducting the exercise of mineral determination in the Freiherg Academy 
here, I have noticed that the students, in examining the specimens given to them, often 
lose much time in looking out and reading the descriptions in the various compendiums 
of minerals ; and this originated in me the desire to place in the hands of those taking 
this course a means to assist in the diagnosing of minerals ; all the more from the fact 
that the only attempt thus far known, and which was hy Dufrenoy,* to help the deter- 
mination of minerals hy their physical characteristics, can scarcely he said to have heen 
a success. On the other hand, in the tables of von Kobellf and Dana,:^ the chemical 
behavior has been selected as the main principle of classification, the employment of 
which, it is true, in itself and for a single student, is very good, nevertheless in a larger 
class associates with itself many disadvantages when the students are not sufficiently 
conversant with the physiognomy of minerals. 

From this cause I determined to sketch out a plan of arrangement for myself, in the 
main based upon the outward characteristics. 

In this I nave divided minerals into three tabular systems, of which the first em- 
braces those of metallic lustre ; the second those of non-metallic lustre which give a 
colored powder ; and lastly, the third contains all minerals of non-metallic lustre and 
colorless streak. These three systems of tables fall again into single tables (for example, 
the first into five). In which the minerals are arranged according to their hardness, — t.e.f 
the softest are placed first, and the hardest last. 

It follows from this, that when a given fragment of mineral is to be determined 
by the aid of the tables, one must first ascertain the kind of lustre, the degree of hardness, 
the streak, and (with metallic habit) also the color. If these characteristics are deter- 
mined correctly, — ^and their determination is so easy, — the seeker will be confined by the 
tables to a smidl number from which the choice must be made ; out of which the correct 
one can be found sometimes immediately, and sometimes with the assistance of a special 
search in a text-book of mineralogy ; but almost always without difficulty, provided 
that the crystal system be plainly visible ; if this characteristic be wanting, the deter- 
mination will be more difficult, or at least more tedious, especially when the mineral 
belongs to the class of those with non-metallic lustre and colorless streak. 

Albin Wbisbach, Preface to the First Edition of his ^^ TabeUen^^^ 1866. 

* Dnfrenoy, Tndt6 de Mintoilogie, 2e Mit, i. 620-703. 

t F. T. KobeU, Tafein znr Bestimmnog der Minwalien mlttelst einliEtcher chemischer Yersnche aaf trock- 
enem nnd naasem Wege. 

X J. D. Dana, A Systom of Mineralogy, 4th edit., i. 261-310. 
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INTRODUCTION TO THE FIRST EDITION. 

(1874.) 



Eyebt oDe who has had the good fortune to study at the Boyal Saxon Mining 
Academy, in Freiberg, will bear witness to the efficacy of the system there pursued for 
instructing young students in the art of distinguishing mineral species on tne spot, by 
the aid of a tolerable memory and an intelligent observation of a few of their most 
striking physical properties, — ^both brought to t£e highest point of perfection of which 
they are capable by judicious cultivation, and kept in their best condition by assiduous 
daily exercise. 

The method of practical instruction pursued there, and which has been introduced by 
Freiberg graduates into many schools in this country, requires merely a cabinet of un- 
labelled minerals, and a Professor who can determine — not one who has learned — them. 
Each student of a class of ten or more places a tray of such minerals before him, and 
occupies the two hours devoted to ** Praktischer Uebung" in discovering, by the aid of 
the knife, the streak-tablet, the file, and the magnifying-glass, the true nature of as 
many of these minerals as possible. 

But all will admit that no tables based upon purely physical properties can enable 
one to identify aU species ; though the greater one's experience in the field, the fewer 
minerals will require a laboratory investigation. 

There are three applications for which these tables were more particularly designed : 

The first is in the class-room, as an artificial memory to the student practising in- 
stantaneous determination ; the second is for the prospector, geologist, or mineralogist 
in the field, as an occasional reminder of some point whidi was escaping his attention, 
and to suggest the simplest methods of discovering the identity of minerals if the physi- 
cal tests fail ; and third, they may prove serviceable to him who, though neither geol- 
ogist nor mineralogist, is impelled by business or love of nature to collect minerals. 

In America mineralogists have very generally agreed to consider Dana's last edition 
as authority on most disputed Questions, and in nothing does this great work more 
clearly show the incredible industrv, care, and good judgment of its author than 
in the considerations which have influenced him in regard to the choice of names for 
minerals. He has given to this essential though less professional part of the subject so 
much thought, has weighed so fairly and justly the claims of rival claimants to the 
right of naming, and has altered objectionable names with such independence and 
ability, that it would be strange indeed if an American book on any branch of the 
subject did not make Dana's nomenclature the basis of its own. This has been done 
in the present tables. 

Every true mineral is a definite chemical compound^ or element^ homogeneous through' 
out its parts, and capable of expression in a formula which represents — at least — the 
jtroportions in which the atoms of the same or different elements are associated together 
in its molecule. 

7fy molecule ia a distinctive whole, — the unit of its mass, — and incapable of division 
^ ^on^as ^Ae minercU retains its eharaeteriatic properixM j and any formula which repre • 
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sents the mineral as consisting of two compounds is in antagonism, with this fundamerital 
pHndple^ and can convey no clear idea of unity to the mind. 

Starting with these postulates, as soon as I had decided to add a column of formulas 
to the tables, I determined to try, to the best of my ability, to reconcile the most 
reliable records of analysis with it, and if possible, in the light of the modern chem- 
istry, to push this effort beyond mere empirical percentages to the construction of 
rational formulas. I frankly own at the outset my entire responsibility for all the 
errors into which I may have been drawn, and cheerfully grant that many of my 
inferences may be mistaken. 

While overhauling the records of analysis which were accessible to me, to recalcu- 
late formulas whose character should express unity, I was forced in some few cases 
into making bold assumptions as to the manner in which the anion and cathion radicals 
were strung together, and it is in such formulas that I expect, and shall meekly submit 
to, criticism. 

In the case of some silicates, * * * I have assumed that the total power of the 
aluminum atoms to satisfy acid radicals is diminished by so many bonds as are repre- 
sented by the number of atoms of the other cathion elements present, these bonds unit- 
ing the latter as to an acid, and leaving the remainder to be in turn saturated by the 
acid silicon radical. I confess that this hypothesis does some violence to old accepted 
notions of chemical union, more particularly as the dyad thus saturating the aluminum 
must always itself be a stronger cathion than the latter, and therefore more likely to 
combine with SiO^. These difficulties are plain, and I can only say that this arrange- 
ment agrees with the percentage composition of the minerals as derived from some of 
the most trustworthy records of analysis, and that I discovered no other which would. 

It is necessary for this hypothesis to assume that no aluminum molecule is com^ 
pktely saturated with the base, and that none of this base is united directly to (SiOJiv, 
for in either case there would be a splitting up of the original molecule into two others. 

It is understood, of course, that what I have said as to the exclusion of the sign 
4- from the formulas of minerals has no reference to the molecules of water, which 
always accompany crystallization in certain minerals ; nor have I deemed it necessary 
to indicate this water by the symbol aq., for the reason that -|-6aq., or -j-l^^aq., seems 
inconsistent with a pure chemical notation. 

Simply for convenience, and as an arbitrary method of indicating the parts I have 
supposed its constituents to be playing in the compound, I have adopted the plan of 
writing the symbol for the other bases before that of Al, without a comma when the 
whole of its combining power is added to that of the latter to saturate the anion radical, 
and toith a comma between them when the number of atom-saturating equivalents of 
the bases was constant, while the proportion to each other of the bases was variable. 
Aa, for example: (Rn(R,)vi)(SiivO,ii)^n+6(Hj,0) * * * means that an atom of a 
dyad base and a molecule of hexaa base together satisfy four molecules of the bibasic 
radical, (SiivO^n)ii. whereas (R8",(R2)^)(SiivO,n)jii implies a compound in which the 
six bonds of (SirvOjn)jii are divided in varying proportions between the dyad and hexad 
base ; and ((K,)viRn)iT(SiivOjn)jii is meant to formulate a compound in which the dyad 
Rn partially saturates (R,)^!, leaving it but four bonds out of six. 

There are minerals scattered through the tables which defied all efforts of mine to 
bring them into the general fold of those possessing unity of formula, and these have 
been written simply empirically or with the relative number of atoms which their 
analysis showed, without any attempt to make a formula. 
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Minerals without which the smallest collections would not be complete are 

printed without any mark. Those which, while common enough in collections of some 

size, might he absent from the very smallest, are furnished with a dagger (f ). Minerals 

which are found only in the largest or finest collections are marked with a double 

dagger (t). 

*********** 

It is with^reat satisfaction that I note in the lately-issued ^' Text-Book of Miner- 
alogy by Mr. E. S. Dana, on the plan and with the co-operation of Professor James D. 
Dana'' (New York, Wiley, 1877), that the principle which must govern the construc- 
tion of mineral formulas, — i.e., the unity of the mineral molecule, — and which I so 
strongly emphasized in the preface to the first edition, finds abundant recognition 
throughout. Not indeed everywhere, and not in the form of rational, but generally in 
that of empirical formulas : yet this latter form of statins the constituents of a mineral 
seems vastly preferable to that of separate compounds united by the sign plus (-{-)• It 
cannot be doubted, either, that until we are more advanced in our knowledge of the 
conditions affecting the existence of the gaseous, the liquid, and more especially the 
solid molecule, the safest method of writing a mineral formula is the empirical. But 
who would shut his eyes to the lines of order which rational formulas point out, im- 
perfect though they be ? 

*********** 

A table of elements, with their atomic weights and valences, according to the most 
recent investigators, forms a new' feature in this book. By its aid the percentage com- 
position of any mineral in the tables may be calculated in the absence of handbooks 
containing the records of actual analyses. 
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The first edition of this work was meant to be an English translation, with improve- 
ments earning for it the right to be considered a new edition, of the ^' Tabellen zur 
B^timmung der Mineralien,'' by Professor Dr. Albin Weisbach ; but before it was fairly 
commenced I saw that it would have to be modified in many particulars in order to 
meet the wants of American readers. The changes and additions were so numerous as 
to make virtually a new book, in which, however, the generalplan sketched by Dr. Weis- 
bach was followed. The Freiberg school in the hands of Werner and Breithaupt was 
essentially the physical school of mineralogy, great attention being paid to outward 
characteristics, and especially to crystal system and form. Its pre-eminence in these 
things was in no wise lost under Professor Dr. Weisbach ; but the increase to our 
knowledge of minerals, both dependency and independently of chemical theory, has 
been so enormous ; the points from whicn to view them, the methods applied to their 
determination, and the special workers have become so numerous, tnat Freiberg 
is no longer, as it was for many years, without a rival in the teaching of mineralogy. 
In crystallography her word is no longer final, while in the chemical philosophy and 
classification of minerals Freiberg has been fairly outstripped. Even at the time of the 
publication of the first edition of these tables no account was taken in Freiberg of the 
great progress in the science of chemistry, but the formulas of minerals were written 
in the style of the unfortunate reaction from the lucid views of Berzelius, with the 
symbol for the water molecule HO. This was why the present writer felt it important 
to calculate the chemical formulas of minerals in the first edition of this work according 
to the light of the " new" — really the old — chemical theory, and he believes that it was 
the first time that this had been done in this country. 

It will appear, from the fragment of the preface to the first edition which is 
retained, that he did not presume that this effort would be successful in all cases ; but, 
considering the fact that perhaps as much has been learned of minerals and of chemical 
theory relating to them since 1874 as had been acquired up to that date ; and considering 
also the fact that in seeking for rational formulas oi^t of a mass of analyses by different 
chemists, without the opportunity of practically testing his assumptions, he was groping 
in the dark, it is very gratifying to him to observe, that the most modern formulas by 
the masters of greatest authority agree in a large number of cases accurately with those 
presented in this book at that time. Still a greater number differ from his tentative 
formulas of 1874 only because of the additional and more accurate data concerning 
the respective minerals obtained since that date. He is also happy to note that the 
principle for which he then contended, of the unity of the mineral molecule, in opposi- 
tion to the theory of Professor J. D. Dana, has been tacitly conceded by all modern 
writers, including Professor Dana himself. 

In rewriting the tables from beginning to end at the present time it was clearly un- 
necessary to repeat the preliminary work in mineral formulas, which the writer had 
undertaken at a ^reat disadvantage, because no authoritative references were to be had. 

With a work at hand so universally accepted as that of Dr. P. Groth's *' Tabel- 
larische IJebersicht der Mineralien'^ the old formulas of the former edition of this work 
became superfluous, and were — it is true, somewhat regretfully — displaced to make room 
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for their betters. Dr. Groth has been made the standard authority on crystal system 
and chemical formula throughout this work, though in the latter the order in which he 
has placed the elements in his formulas has been frequently changed to conform with 
the practice adopted in the earlier edition of placing the cations as much as possible 
first ai^d the anions last. 

On the other hand, Professor Weisbach's new edition of his tables (Leipzig, 1886), 
to which he has added a column for chemical formula, much needed in his earlier 
work, has been followed closely in descriptions of superficial appearance and in the 
valuable table of paragenesis. 

The Freiberg school is still at the head of all others in the matter of systematic and 
exhaustive description of the appearance of the surface of minerals to the eye, of their 
fracture in small and large masses, and of their habit, structure, texture, and form as 
distinguished from their crystallization. In color, streak, hardness, tenacity, cleavage, 
and fracture, where the authorities differ, Professor Weisbach has been taken as the 
standard. 

A new departure has been made'in some of the terms used in describing a mi;2eral, 
not without considerable reflection. The English vocabulary of mineralogy lacks many 
words of great utility in describing minerals. " Eingesprengt" has been rendered in 
other books "disseminated," or "diffused," but these words do not convey the picture 
to the mind of what is meant as well as " interspersed," which has been adopted m this 
work. " Muschlig," " schalig," and " schuppig" are rendered " conchoidal," " «A.eMy," 
and " scaly" in the following pages. " Saulig" and " stanglig" are given as " columnar" 
and "stalky." The latter word is somewhat barbarous, but is believed to convey the 
idea as well as " stem-like," besides being shorter. 

One who contends for elegant diction may be shocked to see Erythrite described as 
" warty," but the figure is graphic if homely. The greatest difficulty in choosing terms 
as equivalents was experienced when "broad stalky," "short stalky," **fine reniform," 
etc., were required. There was no help for it, however, short of periphrasis, which 
would have added to the size of the book without other advantage than euphony, and 
this, whether or not wisely, was thought an insufficient one. 

The table of elements at the end of the book is that of Professor P. W. Clarke, chief 
chemist of the United States Geological Survey, calculated for the committee of revision 
and publication of the Pharmacopoeia of the United States, adopted by that body, and 
recommended to American chemists universally in order that their results may be com- 
parable. Professor Clarke is one of the highest American authorities on the subject of 
the atomic weights, and has in late years done much work in this direction. He has 
adopted oxygen as 16 for a base, and calculated the other atomic weights, both above it 
and below it, to correspond with this number. This has the advantage of giving a 
whole number to the element which enters more largely than any other into chemical 
calculations and reducing the error of those determinations where hydrogen must be 
multiplied as unity by large factors on the erroneous supposition that its relation to 
oxygen is as 1 : 16. It has the further merit that many of the atomic weights which, 
through scorn of Prout's supposed law, certain chemists have been writing with two 
decimals, come out so near whole numbers that they may be considered so. Protessoi 
Clarke's numbers, which are the result of diligent and intelligent labor, may be con- 
sidered as a scientific plea in extenuation of Prout. But the main advantage of the 
adoption of this table is uniformity of language among chemists, an advantage of the 
metric system of weights and measures unhappily so long neglected. With a common 
table of constants the necessary corrections and emendations can be made simultaneously 
and without discordance, whereas with the present confusion of tables the real significance 
of an important correction of an atomic weight is often lost sight of. The writer's own 
experience in attempting to compile an accurate table of elements is a proof of this. 
Starting out with the table of Professor von Meyer, he wrote to some of the most eminent 
chemists here and abroad. The corrections to any given table were as numerous as the 
authorities he invoked. It was evident that numbers had been accepted without in all 
cases scrutinizing the data on which they were based, so that in any one table two or 
three discordant assumptions might be concealed. 

The historical part of the tables is taken from a printed sheet prepared thirteen 
years ago \>y the writer for his chemical class in the Franklin Institute. 
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Following the excellent plan of Weisbach's new table, notes as to the habit and 
structure of minerals have been added in the old column of ** Crystal System/* after 
the letters H, and S, respectively. The fracture has been appended to Cleavage, after 
the letters Fr, Under the column of " Remarks" are given the specific gravities (*' G-.''), 
the chemical tests, etc., and the minerals associated with the species described (*' A,^^), 

I have omitted altogether the supplementary tables to assist in the determination of 
those minerals of non-metallic lustre and colorless streak which cannot be determined 
by the aid of simple instruments and a close observation of their physical characters, 
and placed the most important pyrognostic characteristics and physical and chemical 
tests of each mineral in tne column of <' Remarks." The reason for this change is that 
when a mineral fragment cannot be identified by such physical tests as are considered 
in this little book it is better to have recourse to a treatise on blowpipe or general qual- 
itative analysis. 

The distinctions which were made in the last edition between common, rare, and 
very rare minerals b^ printing the dagger or double dagger after the name of a species, 
have been in the mam retain^, but less attention to these marks has been ^iven in the 
new species which have been added. In fact, nothing connected with minerals is so 
likely to change as their relative abundance. The discovery of a locality in which certain 
hitherto rare minerals are found in quantity will in a very short time fiood the mineral 
market with them, so that it is hardly worth while to attempt a rating of their frequency 
of occurrence except in a periodical where constant revision is possible. 

The synonyms of minerals have been more largely given than in the previous work, 
and in some cases, such as garnet, sub- varieties have been added after the svnonyms 
without much notice of the distinction between the two. It is not thought, however, 
that this will cause any confusion, and the distinction is not always easy to make. 

Abbreviations have been freely used, especially in the columns of" Crystal System" 
and in pyrognostic characters : as, hxhdl. for hexahedral, dodecl. (dodecahedral), r'dl. 
(rhombohedral), masv. (massive^, relic. (reticulatedV ch (on charcoal), etc. These 
abbreviations will be reaidily understood by all who nave had preliminary instruction 
in mineralogy. 

In conclusion, I wish to acknowledge my indebtedness for suggestions to Mr. G. 
Bement, Professor H. B. Cornwall, Professor Wolcott Gibbs, William Crookes, F.B.S., 
P.P.C.8., and very especially to Professor P. W. Clarke. 

Philadslphia, 1891. 
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A FOURTH edition has been rendered desirable bv the growth of the sciencei which 
Ms proceeding with ever-increasing rapidity. The changes are more largely additions 
( than alterations, and comprise about one hundred and thirty-five species and sub-species, 
inter]:)olated among the seven hundred and sixty odd species, sub-species, and synonyms 
contained in the third edition. These have been selected as the result of a year's delibera- 
tion, and in accordance with the views of a few American mineralogists in whose judg- 
ment I place great confidence ; yet it has not been done lightly. There is always tiie 
danger of transforming a useful guide into a cumbersome book, which loses the advan- 
tages of portability and the saving of time, while it cannot possibly compete with the 
exhaustive books of reference. Such an exhaustive source of information is the last 
edition of Dana's " System of Mineralogy," superior to any similar book ever published 
as a compendium of all the information attainable to date. For the r^ison that it is 
the American authority, and one of the very highest of all authorities on mineralogy, 
I have always conformed to its data where this Weisbach scheme of tables permitted 
(see prefaces to previous editions), while in the important feature of chemical formulas 
I have had the satisfaction of seeing Dana's great work adopt the principle which I 
embodied in the first Weisbach tables printed in English. 

In the present edition the physical and pyrognostic characters of the added species 
have been given as nearly as possible in the terms of Dana's Svstem, and in one or two 
cases the chemical and crystallographic data also, which otherwise have been based upon 
the work of Groth. 

It is hoped that the method of introducing the added matter into the volume will be 
found to possess some other merit than that of economy in the use of the old electro- 
type plates. The names of the added species are introduced in smaller type where the 
fill description would be if the book were to be reset; and where the student, pros- 
pector, or naturalist has traced the mineral he is examining to a small CToup in \niich 
occur one or more of these names without description, he is referred to tne Supplement 
at the end of the book, where the minerals are arranged in alphabetical order without 
reference to their affinities or relationships. 

The method of determining the nature and name of a mineral by applying to it 
successive physical tests, each of which excludes more and more species until that which 
is sought is reduced to one of two or three, or successfully isolated, cannot be pursued 
directly with the Supplement alone, because the minerals here are not classified. It will 
be necessary to search in the main body of the work for the characters most nearly 
resembling those of the object examined ; and it is advised in all cases to look at the 
descriptions of two or more species adjacent to that whose characteristics most nearly 
correspond with those of the mineral to be determined. 

More use than formerly has been made of the numbers in the scale of fusibility. 
Such numbers, except when it is otherwise specified, refer to von Kobell's scale, given 
on page 156. 

The index has not only been enlarged to include the names of species which do not 

occur in the third edition, and of those sub-species and synonyms of the last edition 

wbiob were not included in its inde;c, but it has been entirely recast so as to include every 
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name of a mineral or rock mentioned in any column. The advantage of this is that 
one can find by referring to the index the various rock matrixes and the minerals which 
are found emhiedded or interspersed in them. 

To those who have read tne title-pages and prefaces of the first three editions of this 
work, issued at intervals during a penod of seventeen years, or from 1874 to 1891, it will 
be unnecessary to say that I have never claimed any part of the invention of the system 
on which they are based. This excellent plan, which seeks to systematize the methods 
by which a mineralogist reasons from the observed characters of the mineral under in- 
vestigation to its actual name and constitution, and to supply his experience and skill 
to those less proficient by means of well-ordered tables, is exclusively the conception of 
OberbeiOTith Professor Doktor Albin Weisbach, and has been so acknowledged in every 
issue. In my preface to the first edition of this work, dated 1874, was printed the fol- 
lowing extract from a letter of Professor Weisbach to me : 

***** Eegarding the proposed translation by you of my mineral tables, I give 
you willingly my approval and permission. It is true that many things in them are 
antiquated.'' In the same preface it was stated, ** My aim throughout has been to follow 
the original design of Professor Weisbach as closely as circumstances would permit ; but 
certain changes were unavoidable in presenting the work to the American public, and I 
have not hesitated to make l^em. These changes are partly of the nature of alterations 
of some of the minor details of his method, and partly of the nature of additions or 
alterations to his original scheme. By referring to the author's preface* and comparing 
his remarks with the present work, it will be observed that many of them are inappli- 
cable to it." 

The changes are then enumerated, such as the adoption of Dana's names ; Dana's 
or Naumann's determination of kinds and degrees of lustre ; Dana's crystallographic 
symbols ; the omission of Weisbach 's sign for minerals whose crystal svstem had been 
deduced from their optical properties ; the omission of si^s signifying that the minerals 
were not found in Germany, and that they were rare ; the omission altogether of many 
minerals given by Weisbach and the introduction of others not given by nim ; the addi- 
tion of the specific gravity of every mineral ; and, gi-eatest of all, the addition of the 
chemical formula and some blow-pipe or other easily-determined reactions on the same 
page. 

These modifications of Professor Weisbach 's original tables have grown more numer- 
ous in every succeeding edition of the English ** Tables," so that there is less resem- 
blance between my third edition, printed in 1891, and the third edition of Professor 
Weisbach's Tables, printed in 1886; and still less between the present fourth edition 
and Weisbach's fourth edition of 1892, which I had not seen until this was electro- 
typed. But the system of classification, the utilization of lustre, color, streak, hardness, 
physiological properties, etc., — in fact, the entire framework of the structure, — is solely 
and entirely the creation of my former professor ; and if the changes I have inade in the 
filling in of the framework have not been judicious, at least I have assumed the entire 
responsibility for them and relieved him of all reproach for their introduction. In one 
important particular, viz., the addition of the cnemical formula to the description of 
each mineral, Professor Weisbach has indicated his approbation of the change by 
adopting it in the editions of his own work published subsequently to my edition of 1874. 
That he has not found fault with me for diverging so far from his own text, I have the 
right to infer from the fact that he has never so informed me, though we have several 
times met and corresponded during the last twenty years ; and also because he has done 
me the honor to divide with me the only pecuniary recompense — an extremely small one 
— ^I have ever received hom the publishers of this book ; which I ofiered him, without 
any obligation or understanding to do so, on account of the uniformly pleasant relations 
between my former professor, the originator of the plan of these tables, and his one-time 
pupil, their adapter to the American public. 

November, 1896. P. F. 



* ProfeNor W«ial»oh*i prefkce of 1866, which waa giyen entire in the flnt edition of this book. 
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DET15RMINATI0N OF MINERALS. 



I. MINERALS O 





. 


/ 






NAME. 

• 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


Cp9fV 


oopper-red 


copper-red 


2.75 


malleable 


Boniite 
/(Buntkupfer- 
^ ties, Erubescite) 


between copper- 
red and brottit- 
yellow 


black 


3.50 


seel to bri 


Niccolite 
(Nickelin, 
Arsenniokeij 
Eothnickelkies) 


light copper-red 


brownish black 


5.25 


brittle 


Breithauptitet 

(Antimonnickel) 


oopper-red 
violet hue 


red-brown 


5.5 


brittle 



2 



TALLIC LUSTRE. 






use pyr. 
v., inter- 
l. 



1 tab. 
rap. 



L SYSTEM, 
IT, AND 
ICTURE. 


CLEAVAGE 

AND 
FRACTURE. 


dodcl. 
v., inter- 
im coat- 
i sheets, 


Fr. hackly 


ur, wiry. 




J., dodcl. 




v., mter- 
l. 





CHEMICAL FORMULA. 



Cu (oc. with Ag, As, 
, Bi, eta) 



Sb 



CujFeS, 



NIA0 (oe. with Fe, Go, 
Sb, and S) 



NiSb (oe. with galena 
and tr. Fe) 



REMARKS. 

Sp. Gr., Retctiont. 

A == Associated Minerals. 



O. 8.9. 

BB cA. easily ftisible, on cool- 
inff covered with black oxide. 
801. in nitr. ac., giving red 
fumes and penetrating odor; 
deep blue on addition of am- 
monia. A. In beds and veins 
usually near Igneous rocks. 



G. ±: 5.0. 

Oopper«olored fresh fracture. 

BB ftases to brittle magnetic 

globule. Sol. in nitr. ac., with 

separation of sulphur. 

A. Chalcopyrite, Habtohile, 

Chalcocite. 



G. 7.5. 

Crystals rare. BBeAi.anenie 
ftimes. Fuses to button. 
A. Chloanthite, Smaltite, Bis- 
muth, Silver, Arsenic, Barite. 
Fluorite. 



G. 7.5. 

Weathers ledcHsh Hue, BB 
like Niccolite, but with reac- 
tion fbr Sb in place of As-. 
A, Chloanthite, Galenite, 
Blende, Calcite. 



I. MINERALS OF METALLIC LUSTRE. 



NAME. 



COLOR. 



Stemberg^tet 
(Siiberkies, in 
part) 



STREAK. 



Gold 



/ 



Electmm]: 



Calaveritet 



jBomitet 
y^ (Buntkupfer- 
- kies, Erubescite) 



pinchbeok-brown 
bronze-yellow 



gold-yellow 



Milleritef 

(Gelbnickelkies, 

Haarkies) 



yellowish white 



reddish 
pinchbeck-brown 



black 



HARD'SS. 



1.5 



gold-yellow 



yellowish white 



TENACITY. 



sectile 



2.5 



2.5 



Chalcopyrite 

(Kupferkies, 
Copper Pyrites) 



speiss to 
bronze-yellow 



brass-yellow 



greenish black 



black to bright 



green black 



3.5 



malleable 



malleable 



brittle 



brittle 



sect, to brit 



w. 



2. YELLOW. 



L SYSTEM, 
iT, AND 
CTURE. 



CLEAVAGE 

AND 
FRACTURE. 



isive. 



a. 0. 

Fr, short 
fibrous. 



CHEMICAL FORMULA. 



AgFeA 



U., 

y dodecl. 

rspersed, 

lamellar, 



5- 



dl., 

rspersed, 
lamellar, 



I' 



idl., 

• 

v., inter- 
i. 



I., capil., 

IV., inter- 
i. 



r 

)• 

r., sphe- 

IV., inter- 
i, reni- 



Au (usually with Ag) 



Cl.0 



CI. R perf. 
Fr, fibrous. 



CI. indis- 
tinct. 

2-i 00. indis- 
tinct. 



a? Au -f y Ag 



CujFeS, 



NiS (tr. Fe and Gu) 



(Cu,)S,(Fe,)S, 



REMARKS. 

Sp. Gr., Reactions. 

A » Associated Minerals. 



G. 4.2. 

Generally brightly tarnished. 
BB ftiaes to magnetic button, 
on the sorface of which sepa- 
rated metallic silver shows. 
Sol. in aqua regia, with sepa- 
ration 01 sulphur and AgCl. 
A. Pyrargyrite, Stephanite, 
Proustite, Arsenic, Barite. 



G. 15.6-19.5. 

Crystals often deformed. BB 
ftises easily to gold-yellow but- 
ton. Not sol. in any single 
acid. A. Pyrite, Oalenite, 
Blende, Arsenopyrite, Anti- 
monite, Quartz. 



G. 12.5-15.5. 

BB, etc., see Gold and Silver. 
A. Pyrite. 



G. 5. 

Freeh surfaces after few hours 
tarnishing red, after longer 
time bluish red, reddish blue, 
and blue. (See 1. 1.) 



G. 5. 

Usually in capillary crystals 
or radiating tufts. BB in open 
tubeSOt. Ftises to a magnetic 
button. A. Chloantnite, 
Gersdorffite, Siderite, Barite, 
Fluorite. 



G. 4.2. 

In matrass decrepitates and 
yields sulphur, in nitr. ac. 
green solution, with separa- 
tion of sulphur. Solution be- 
comes blue on addition of 
ammonia. A. Malachite, Bor- 
nite, Tetrahedrite, Galenite, 
Blende, Pyrite, etc. 



jr. MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS. 


TENAaiY. 


Pyrrhotite 

^yfMagnetkies, 
ryrrhotin) 

1 


bronze-yellow 


black 


4.5 


brittle 


Karearitet 

/Speerkies, 

y Kammkies) 


white speiAR-yellow 


i 

black 


6 


brittle 


Pjrrite 
/(Mundio 
Sehwefelkies, 
Eisenkies, Iron 


pale brass-yellow 


black 


6.5 


brittle 


Pyrites) 











Mereoryt 



Sylvanite 



Biimnthf 



Tellnrinmt 



dn-wbite 



tin-white 



silver-white with 
reddish hue 



tin-white 



gray 



g»y 



liquid 



2.25 



2.5 



sect, to britt 



brittle to sec 



^^>— i^ !■ !■ 



2. FELLOW^^S. WHITE. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 


CLEAVAGE 
• AND 
FRACTURE. 


CttEMICAL FORMULA. 


REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 


Hex. 
jtf. tab. 

S, ma8t«, inter- 
spersed. 

O'rhm. 

H, tab., colmn., 

pyrdl. 

S. reniform, 

massiye. 

Isom. 

H, hxhdl., 

dodecl., octdl. 

& reniform, 

lumpy, masy., 

interspersed. 


CI perf. 
I less so. 

CI. I rather 
perfect. 
Fr, fibrous, 
fine-gr., com- 
pact. 

Ch more or 
less distinct. 
Fr, fine-gr., 
compact, fibr. 


Fe„S„ 
FeS, 

FeS, 


G. 4.5. 

In great part magnctie, fre- 
quently containing Nl. Crys- 
tals rare. BB ftues to black 
mignetic mass. O.F. rod. 
A. Pyrite, Chalcopyrite, Qa- 
lenite, etc., etc 

G. 4.7. 

BB, etc., like Pyrite. 

A, Pyrite, Blende, Oalenite, 

Arsenopyrite. 

G. 5. 

In closed tube, subl. of sul- 
phur and magnetic residue. 
A. Oalenite, Blende, Arauio- 
pyrite. Magnetite, Specularlte, 
Siderite, etc. 



White. 



Isom. 

(in artificial 

crystals) 



Hex. 

E, r'dl. 

S. interipenody 

massive. 

Hex. 

H, r'dl., short 
acic. 

& masv., inter- 
spersed. 



CT. perf. 
2,-2 less so. 



CT. I perf. 
^.fine- 
grained. 



Hg (often with a little 
Ag) 



Bi 



Te 



G. 13.5. 

BB volatile and condensing 
1b drops. 



(See p. 12.) 
G. 9.7. 

Often brightly tarnished. 
Crystals very rare. Melts in 
candle flame. BB Aiaee, vola- 
tilises. Crystallises on cool- 
ing. ^. 8maltite,Chloanthite, 
Barite, Oassiterite, Wolframite, 
Molybdenite. 



G. 6.2. 

Melts in candle flame. BB 
flises, volatilizes, gives green 
tinge to flame, and white coat 
A, Oold, Sylvanite. 
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I. MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


Hesiitet 

(Tellursilber, 
Tellursilber- 


lead-gray to steel- 
gray 


gray 


2.5 


malleable 


glanz) 










Silver 


silver-white 


silver-white 


3 


malleable 


Amalgamt 

(Arquerite, 
Kongsbergite) 


silver-white 


gray 


3 


brittle 


Antimonyt 


tin-white 


gray 


3 


sect, to britt! 


Altaitet 
(Tellurblei) 


tin-white to yellow- 
white 


gray 


3.25 


sectile 


Domeykitet 

(Arsenkupfer) 


tin-white to steel- 
gray 


gray 


3.25 


brittle 


AUemontito 










Syscraiitel: 

(Antimonsilber) 


silver-white 


gray 


3.5 


sectile 



3. WHITE, 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Isom. 

S. massive. 



Isom. 

^.hxhdl.jOctdl. 
S. masv., inter- 
spersed, liackly, 
capil., kmel., 
coating, retic. 

Isom. 
H. dodecl. 
S. masv., inter- 
spersed, coat'g. 



Hex. 

K r'dl. 

S. interspersed, 

massive. 



Isom. 
jK bxdl. 
S, massive. 



(?) 

S. masv., inter- 
spersed. 



• OVhm. 

i JJ. oolmii.,tab., 

I obtuse pyr. 

' 8, masv., inter- 

! spersed. 



CLEAVAGE 

AND 
FRACTURE. 



Ch indistinct. 
Fr, fine- 
grained. 



CI perf. 
R and — i R 
distinct. 
Fr, granular. 



CI, hxdl., dis- 
tinct 



CHEMICAL FORMULA. 



A&Te 



Ag 



(Ag,Hg) 



Sb 



PbTe 



Fr, uneven 



Ch distinct. 
Fr, gran., un- 
even. 



Cu,As 



Ag,Sb (?) 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 8.5. 

(Var. Petzite, iron-black,— 
brittle. G=9,— contains Gold.) 
Melts in candle flame. Tar- 
nishes black. BB K.F. fuses 
and, cooling, shows white, 
dendritic silver. A. Native 
Gold. 

G. 10.5. 

Often tarnished yellow, 
brown, or black. Crystals 
often deformed. BB ftises 
easily to white button. O.P. 
faint red coating of oxide. 
Crystallize on cooling. SoL 
in HNOs, precip. bv HCl. 
A. Argentite, Pyrargyrite, 
Proustite, Barite, Quartz. 



G. 10.5-14. 

BB mercury volatile, silver 
left. (See preceding.) 
A. Cinnabar. 



G. 6.6. 

Crystals very rare and small. 
Melts in candle flame. BB 
fuses, giving white coat When 
heat ceases the button con- 
tinues to glow, giving white 
fumes and crusting over with 
oxide. The white coat colors 
the R.F. bluish green. Crys- 
tallizes from fusion. A. Anti- 
monite, Kermesite, Smaltite. 

G. 8.1. 

Lustre very brilliant. BB en- 
entirely volatile. Fuses to 
button, coloring flame bluish, 
and giving coal lustrous me- 
tallic coating. A. Hessite. 



G. 7.5. 

BB arsenic fumes and malle- 
able button of copper. Sol. in 
HNO. but not in HCl. 
Algodonlte (Cu«As) and Whit- 
neyite (Cu»As) are allied spe- 
cies. 

G. 9.5. 

Often tarnishes dark gray. 
Melts in candle flame. BB 
ftises to button, coating coal 
with white antim. ox. and 
leaving pure silver. 
A. Galeuite, Arsenic, Pyrar- 
gyrite, Silver, Smaltite. 
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I. MINERALS OF METALLIC LUSTRE. 



NAME. < 


COLOR. 


STREAK. 


MARD'SS. 


TENACIIir. 


Lollingite 

(Arsenikalkies, 

Pharmakopy' 

rite) 


tin-white 


grayish black 


5 


brittle 


Smaltite 

{Chloantite, 
Weissnickel- 

kies) 


tin-white 


gray 


5 


brittle 


Oendorffitet 

(Graunickelkies, 

Arsennickelkies) 


tin-white to blue- 
gray 


lead-gray to tin- 
white 


5 


brittle 


Olauoodote 










LinnsBitet 
(Kobaltkies) 


red silver-white 


grayish black 


5.25 


brittle 


Cobaltite 

(Kobaltglanz, 
Kobaltin) 


red silver-white 


grayish black 


5.5 


brittle 


Arienopyrite 

/'(Mispickel, 
Arsenkies) 


tin-white 


grayish black 


5.5 


brittle 


Tnimaimitet 

(Antimonnickel- 

kies) 


tin-white 


black 


5.5 


brittle 



S* WMITS. 
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TAL SYSTEM, 
ABtT, AND 
RUCTURE. 



m. 

.cic. 

lasv., inter- 

sed. 



1. 

Lxdl. 

asv., iDter- 
sed, reticu- 
l 



1. 

•ctdl. 

lassive. 



1. 

ctdl. 

dri. 

1. 

xdl., octdl., 

.cL, 

ihdrl. 

asv., inter- 

sed. 

m. 

olmn.,acic., 
pyr. 

asv., inter- 
3ed. 



CLEAVAGE 

AMD 
FRACTURE. 



Fr, compact, 
fine gran., 
stalky, fibrous. 



Fr. compact, 
short fibrous, 
fine gran. 



CI. cub. 
(rather perf.) 



CL cub. (perf.) 
Fr, gran. 



CL I (seldom). 
Fr, fine gran., 
thin stalky. 



CHEMICAL FORMULA. 



VbAm^ 



(Co,Fe,Ni,)Aa, 



Ni(i^)AsS 



(Ni,Co,B^,)A 



(Co,ite)A8S 



FeAsS or Fe(AsS), 



CL cub. (perf.) 



NiSbS 



REMARKS. 

Sp. Gr., Reactions. 

A ^ Associated Minerals. 



G. 6.8. 

Crvstals rare. Closed tube, 

iudL of As. BB odor of As 

and magnet, button. 

A. Galenite, Blende, Pyrlte, 

Magnetite, Cassiterite, Sid- 

erite. 

G. 6.8. 

Often with apple-green coat- 
ing. In dosed tube As. BB 
arsenical odor, and ftises to 
button containing Fe,Ck>.Ni. 
A. Niccolite, Bismuth, Prous- 
tite, Barite, Fluorite, Siderite. 

G. 6. 

In closed tube decrep. and 
deposits sulphide of arsenic. 
Decomp. by HNO.. with for- 
mation ofgreen sol. and sepa- 
ration of S and ASfOa. 
A. Niccolite, Siderite. 

G. ± 4.9. 

BB As and S odor. Fuses 
to magnetic button. Sol. in 
HNOt with separation of S. 
A. Chalcopyrite, Tetrahedrite, 
Siderite. 

G. 6. 

BB gives off S and As and 
ftises to magnet, button. Sol. 
in warm HNOt, separating 
arsenic oxide and sulphur. 
A. . Chalcopyrite, Pyrrnotite 
(Magnetopyrite), Molybde- 
nite, Ampnibole, Pyroxene. 

G. 6. 

Crystals deficient in fooets. 
Often tarnished gray or bright. 
BB As odor. Gives magnetic 
button. Decomp. by HNOa, 
separating arsenic acid and S. 
A. Blende, Galenite, Chal- 
copyrite, Pyrite, Magnesite, 
Cassiterite. 

G. 6.3. 

Closed tube, faint white subl. 
Open tube, sulph. and anti- 
mon. ftimes. the latter con- 
densing on the sides, and not 
vol. BB ftises to button, boils 
and gives antimon. vapors 
which coat coal. Deoomp. 
by HNOs, forming green sol., 
with separation of sulphur 
and antimon. ox. 
A. Galenite, Chalcopyrite. 
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I. MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 

■ 


Skutteruditet 

(Tesseralkies) 

Sperrylite 

Iridoiminet 

(Sisserskite) 
(Newjanskite) 


tin-white 
tin-white 


grayish black 
grayish black 


5.75 

n 


brittle 
brittle 



Lead 



/kolybdenite 
(Molybdan- 
glanz) 



Nagyagitet 

(Blattertel- 
lurerz) 

Beegerite 

Sylvanitef 
(Schrifterz) 

(See p. 6.) 



Fnroluiite 

(Weichman- 
ganerz) 



reddish lead-gray 



black lead-gray to 
iron-black 



bluish gray, 
lustrous 



grayish black 



light steel-gray 



dark steel-gray to 
light iron-black 



gray 



black 



1.5 



1.5 



sectile to 
malleable 



sectile to 
malleable 



sectile 



sect, to britt 



S. WHITE-^. GRAY. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTUItE. 


CLEAVAGE 

AND 
FRACTURE. 


CHEMICAL FORMULA. 


REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 


Isom. 
H, octdl. 
S, massive. 

Hex. 

H, r dl, scaly. 


CL cub. (dis- 
tinct) 


Co As, 

xlr-f-yOs (with Rd, 
Pt, Cu, Fe, Ru) 


G. 6.7. 

In matrass subl. of met. arse- 
nic. Open tube white ftimes 
of arsen. acid. BB As odor. 
Fuses to button. A. Cobaltite 
and ores of Co, Ni, Cu, Ag. 

G. 19.3-21.12. 

BB infusible. At high temp. 
Sisserskite gives off Osmium, 
but suffers no other change. 
Newjanskite gives no Osmium 
odor till fused with nitre. 
A. Gold and Platinum. 



Gray. 



Hex. 

H, fine tab., 

scaly. 

S. interspersed, 

massive. 



O'rhm. 

H, fine tab., 

scaly. 

S, interspersed. 



Mel. 

H. short acic, 

scaly. 

S. interspersed. 

O'rlim. (pseud.) 

H. colmn., acic, 

capil. 

S, massive. 



CT. basal (per- 
fect.) 
Fr, thin shelly 



MoS, 



CL basal (per- 
fect) 



CI i-i (dis- 
tinct) 



Fr. stalky, 
fibr., gran. 



Au,Pbj,Sb,(S,Te)^ 



(Ag,Au)Te, 



MnO, with 2 p. c. H,0 



G. =L 4.6. 

Gray streak on paper and un- 
glazed porcelain. Greenish 
streak on glazed porcelain. 
Unctuous to touch; cut by 
the nail. Laminse flexible 
but not elastic. BB yellowish 
Rreen flame. In O.F. odor of 
S0« and coats coal with MoOs. 
Yellow hot; white, cool, and 
red near substance. With 
intermittent flame azure blue. 
Decomp. by nitr. ac. with 
residue of MoOs. A. Wolfram- 
ite. Arsenopyrite, Cassiterite, 
Magnetite, Blende, Pyrite. 

G. 6.9. 

BB two coats, most distant 
white and volatile, that near- 
est substance yellow. 
A. Blende, Tetrahedrite, Rho- 
docrosite, Sylvanite. 

G. ± 8.15. 

In open tul)e white subl., gray 
near substance, fusing BB to 
clear, transparent drops. Ch. 
fuses and gives white coat, 
which in R.F. disappears, 

fiving bluish-green color to 
ame. 
A. Tetrahedrite, Blende. 

G. 4.8. 

Blackens objects touched. 
BB infusible. Loses oxygen, 
Gives CI with HCl. 
A. Psilomelane, Barite. 
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X MINERALS OP METALLIC LUSTRE, 



NAME. 



Tetra^rmitat 

(Tellurwismutb) 



Aikinite 



Jamesonitet 

(Federerz) 



Emj^etitet 

(Kupferwis- 
mutnglanz) 



Stibnite 

(AntimQnite) 
(Grauspiess- 
glaserz) 
(AntimoDglanz) 

SoUrnMrita 

EreiasIiAanitet 

(Schilfglaserz) 
(Diaphorite 
with same for- 
mula crystallizes 
O^rhmb.) 



Argentite 



COLOR. 



pale steel-gray to 
silver-white 



black lead-gray to 
steel-gray 



tin-white to light 
steel gray 



lead-gray 



steel-gray to black 
lead-gray 



black lead-gray 



STREAK. 



dark gray 



gray-black 



gray-black 



grayish black 



gray-black 



gray-black 
lustrous 



NARD'SS. 



2.5 



2.5 



TENACITY. 



sectile to ma 
leable 



sect, to britt 



sect, to britt 



2.5 



2.5 



2.5 



sectile 



sect, to britt] 



malleable 



^ GhMAF, 
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^^"^^w^ 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Hex. 

ff. acute r'dl., 
scalj, tab. 
S. massiye. 



O'rhm. 

H. acic, capil. 

& massive. 



O'rlim. 
ff. aoic. 
S. massive. 



O'rhm. 

ff, acio., tab., 

columnar. 

S, stalky, fibr., 

gran., compact. 



Md. 

ff. short aoio. 
S, masv., inter- 
spersed. 

Isom. 
K hzhdl., 
octdl., dodecl. 
iS. masv., inter- 
spersed, coat- 
ing, lamellar, 
reticulated. 



CLEAVAGE 

AND 
FRACTURE. 




CL basal (per- 
fect) 



CI. basal (dis- 
tinct). 
Fr. stalky, 
fibr., compact. 



CL i-i (per- 
fect"). 
distinct. 
Fr. thin, 
stalky. 



CI. i-i (highly 
perfect). CI. 
planes often 
striated. 



JFV. compact, 
fine gndned 



Bi.(Te,8). 



Pb.Sb^, 



(X(Bi,S,), 



Sb,S, 



(:Pb^g,),SbA. 



A&8 



REMARKS, 

Sp. Gr,, RnetlMM. 

A =" Asioclatad Mlnarals. 



G. 7.2-7.9. 

Crystals small. Melts in can- 
dle flame. Laminee flexible. 
Marks paper. Open tube 
white subi. of tellor. oxide, 
which BB flises to eoloriefls 
drope. Ch. tases, white flimes, 
and entirely vol. Tinges R.F. 
bluish green. Coats first white 
and then orange-yellow. 
A. Gold. 



G. 5.7. 

Melts in candle flame. De- 
crepitates, subl. of SbsSs. BB 
almost entirely vol., giving 
coat white near outer edge, 
yellow near assay. 
A. Galenite, Boufnoxiite. 



G. 5.15. 

Melts in candle flame. Often 
tarnishes yellow. BBcA. fuses 
easily with frothing and 
spirting. With soda coats 
dark yellow from BijOsand 
gives button of Cu. 
A. Chalcopyrite. 



G. 4.5. 

Often tarnished in bright 
colors. Melts in candle flame. 
Open tube 8 and Sb fumes, 
the latter not vol. BB ch. 
white coat, coloring firreenidi 
blue in R.F. Sol. in HCl. 
A. Siderite. Blende, Barite. 
Quartz, Pyrite, Gold. 



G. ± 6.2. 

Melts in candle flame. BB ch. 
coats white on outer edge, 
yellow near substance. R.F. 
silver button. -A. Pjrrargyrite, 
Barite. Siderite. 



G. 7.2. 

BB ch. fuses with intumes- 
cence, emitting S fumes, and 
yielding Ag button. A, Jy- 
mrgyrite, Proustite, SUYer, 
Galenite, Blende, Niooolite, 
Barite, Fluorite, Siderite. 
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I. MINERALS OF METALLIC LUSTRE, 



NAML 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


Bismnthinitet 
(Wismuthglanz) 


light steel-gray 


black 


2.5 


sect, to britti 


Claiuthalitet 
(Selenblei) 


lead-gray 


grayish black 


2.5 


sectile 


Zinkenite :|: 

(Bleiantimon- 

glanz) 


lead-gray 


grayish black 


2.5 


sect, to britt] 


Onofrita 










Argyrodite 










Oiilenite 

/Bleiglanz) 


reddish lead-gray 


dark gray 


2.76 


sectile 


j6halcocite 

(Kupferglanz) 


black lead-gray 


dark gray 


2.75 


sect, to britt] 



4. QRAT, 
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L SYSTEM, 

ITpAND 

CTURE. 



CLEAVAGE 

AND 
FRACTURE. 



il., acio. 
«ive. 



CI i-i (perf.) 



rspersed, 

e. 



CI, cubic (per- 
fect). 
Fr, fine-gr. 



.,colmn. 
sive. 



Fr. stalky 



idl., 

v., inter- 
1, coat- 
b. 



OZ. cubic (per- 
fect). 

Fr. gran., com- 
pact, thin 
scaly, broad 
stalky. 



)., short 
obtuse 

v., inter- 
1, tab. 



CI. observ- 
able 



CHEMICAL FORMULA. 



BiA 



PbSe 



PbSbA 



PbS 



(XS 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 6.4. 

Melts in candle flame. In 
open tube S fumes and white 
subl., which BB fuses into 
drops. Brown when hot and 
opaque yellow cold. Ch. 
fuses, with spirting, and coats 
yellow. Dissolves in nitr. ac.. 
and white precip. falls on 
diluting with water. A. Bis- 
muth, Chalcopyrite, Qers- 
dorffite, Siderite, Cassiterite, 
Wolframite, Molybdenite. 



G. 7.6 to 8.8. 

BB decrepitates in closed 
tube. Onen tube, selenous 
ftimes ana red subl. Ch. gray 
near substance, with red oor- 
der. Later, yellow. Partially 
ftisible. Entirely vol. Re- 
sembles Galenite, but BB dis- 
tinguish it. A. Gold. 



G. 5.3. 

Crystals seem hex. Melts in 
candle flame. Decrep. and 
foses easily. BB almost en- 
tirely vol. Coat yellow near 
substance, white ftuthw oft*. 
Sol. in hot HCl, evolving H^ 
and precip. PbCls on cool- 
ing. Resembles Stibnite and 
Boumonite. but is harder and 
heavier. A. Galenite, Anti- 
monite. 



G. 7.5. 

BB ch. coats coal yellow and 
gives button of lead. Sol. in 
nitr. ac. A. Blende, Chalco- 
pyrite, Pyrite. Barite, etc. In 
veins and beds. 



G. 5.7. 

BB yields nothing vol. in 
dosed tube. SO* in open 
tube. R.F. with soaa metallic 
Cu. A Chalcopyrite, Bomite, 
Tetrahedrite, Malachite, Py- 
rite, Barite. 
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I. MINERALS OF METALLIC LUSTRE, 



NAME. 



Bonmonitet 

(Kadelerz) 



Boulangeritef 



Wittichenitet 



Tiemaxmitet 
(Selenqueck- 
silber) 

Binnita 

Petiite 

Stephanitet 

(Brittle silver 
ore, Melanglanz) 



Berthieritef 

Erenielita 

Dufrenoysite]: 

Jordanita 



COLOR. 



steel-gray to iron- 
black 



lead-gray 



lead-gray to iron- 
black 



lead-gray 



black lead-gray to 
iron-black 



lead-gray to dark 
steel-gray 



blackish lead-gray 



STREAK. 



grayish black 



grayish black 



grayish black 



grayish black 



grayish black 



grayish black 



reddish brown 



HARD'SS. 



2.75 



2.75 



2.75 



2.75 



2.75 



TENACITY. 



brittle to se 



sect, to brit 



sectile 



sect, to brit 



sect, to brit 



brittle 



very brittle 



4. GRAF. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



O'rhm. 

ff. tab., cuboid, 

obt. pyr. 

S, masv., intsp. 



O'rhm. 
8. massive. 



CLEAVAGE 

AND 
FRACTURE. 



Fr, thin 
stalky, fibr., 
compact 



O'rhm. 



Isom. 
H. tetrdl. 



O'rhm. 
ff. tetrdl., thick 
tab., short and 
long colmn. 
S. masv., inter- 
spersed. 



(?) 

ff. capillary. 
S. massive. 



CHEMICAL FORMULA. 



Pb,Cu,Sb,S^ 



7 



Pb.Sb,S, 



O'rhm. 

K thick tab. 



CI, in one di- 
rection. 
Fr. thin 
stalky, fibr. 



CI. (perf.) 



(Cu,),Bi,S, 



HgSe 



AgioSbjS, 



8 



FeSbjS^ 



Pb^SjS, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 5.8. 

Crystals seem tetragonal. Mul- 
tiple twin structure. Often 
cruciform. In closed tube, 
decrep. and gives dark-red 
subl. BB ch. fuses easily and 
coats white outside and yel- 
low near substance. E.F.with 
soda, button of Cu. Decomp. 
by nitr. ac, leaving residue of 
8, and white powder contain- 
ing Sb, and Pb in bluesolution. 
A. Tetrahedrite, Galenite, 
Chalcopyrite. Arsenopyrite, 
Siderite, Barite. 

G. 5.8. 

Melts in candle flame. BB, 

see ZiNCKENITB. 

A. Galenite, Antimonite. 

G. 5. 

BB fuses easily, emits sparks. 
Coats coal with bismuth ox- 
ide. Sol. in HCl, ac. with evo- 
lution of HgS. Decomp. by 
nitr. ac. with separation of b. 
A. Barite. 

G. 7.2. 

Decrepitates and sublimes in 
closed tube, giving black 
subl., upper edge reddish 
brown. Open tube, odor of Se. 
Forms dark reddish brown 
subl., with border of white 
selenate of Hg. BB ch. vola- 
tile, coloring outer flame azure 
and leaving metallic coating. 
A, Chalcopyrite. 

G. 6.2. 

Crystals seem hxnil. Melts 
in candle flame. BB ch. ftises 
with spirting. Coats coal with 
antimony oxide, and gives 
button of silver. Soluble in 
dilute hot nitr. ac, precipi- 
tating S and antimony oxide. 
A. Argentite, Silver, Pyrargy- 
rite, Barite. 

G. 4.1. 

Melts in candle flame. Often 
brightly tarnished. BB ch. 
gives off S and Sb ftimes. 
Coats coal white and leaves 
black magnetic slag. Dis- 
solves in HCl, giving off H^S. 
A. Antimonite, Blende. 

G. 5.5. 

BB ch. decrepitates, melts. 

yields fumes of As and button 

of argentif. lead. 

A. Sartorite. Jordanite, Bin- 

nite. 
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I. MINERALS OF METALLIC LUSTRE, 



NAME. 



./ 



COLOR, 



Sartoritet 

(Scleroclase, 
Bleiarsenglanz) 

Miargyritet 

(Silberantimon- 

glanz) 



Gnitermaiiite 



Arsenict 



lenorite 



Tetrahedrite 

(Antimonfah- 
lerz. Common 
variety) 

Tetrahedrite 

(Tennantite, 
Arsenfahlerz ) 

Tetrahedritef 

(Hermesite, 
Quecksilber- 
fahlerz) 



Staxmitet 

(Stannin, 

Zinnkies) 

Manganite 

(Seel. 5) 

Oersdorffitef 

(Graunickelkies, 

Arsennickelkies) 



light lead-gray 



steel-gray to iron- 
black . 



STREAK. 



reddish brown 



lead-gray to tin- 
white 



dark steel-gray 

lead-gray 

iron-black 



dark steel-gray 



steel-gray 



dark cherry-red 



grayish black 



black in part, in- 
clining to cherry- 
red 



dark red-gray to 
dark cherry-red 



HARD'SS. 



3.5 



3.5 



3.5 



black 



steel-gray to gray 



dark steel-gray 



lead-gray to tin- 
white 



black 



reddish brown 



grayish black 



3.5 



3.5 



TENACITY. 



very brittle 



sect, to britt 



brittle to se 



brittle 



4.25 



brittle 



brittle to se< 



brittle 



sect, to brit 



brittle 



4. QMAF. 
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*AL SYSTEM, 

iBITpAND 

nUCTURE. 



CLEAVAGE 

AND 
FRACTURE. 



n. 



CI. distinct 



dck tab., 
oolmn. 
assive. 



idrl. 



CL perfect. 
R and — } R 
distinct. 



itrdl., 

' 3 

siSY., intsp. 

• 

Jtrdl., 
asY., intsp. 



)trdl. 



emihdrl. 
assive. 



ctdl. 
assive. 



Fr, compact, 
fine-grained 



1-1,1 



CI. cubic 
rather perfect 
Fr. granular. 



CHEMICAL FORMULA. 



PbAs,S^ 



AgSbS, 



As 



(Cu,Ag„Fe,Zn),Sb,S, 



(Cu„Fe,ZnXA8,S, 



(Cu„Hg„Fe,ZnX 

(Sb,As), 



CujFeSnS^ 



MnO,OH 



(Ni^)AB8 



REMARKS. 

Sp. Gr., Reactions. 

A " Associated Minerals. 



G. 5.4. 

BB nearly the same as Dufire- 

noysite, but differing in strong 

decrepitation. 

A. DuArenoysite, Binnite. 

G. 5.3. 

Melts in candle flame. BB ch. 
fuses to gray bead, emittiiig 
8 and Sb fumes. In O.F. 
leaves button of Ag. 
A. Pyrargyrite. 

G. 5.9. 

Fresh sur&ces of fhicture tar- 
nish in short time to grayish 
black. Vol. without melting. 
Crystals very rare and small. 
Iffnites in candle flame. BB 
en. odor of garlic. Coats with 
As oxide. Coating vol. in 
R.F.. tingeing flame blue. 
A. Proustite. Galenite, Chlo- 
authite, Barite, Calcite. 

G. 4.5-5.1. 

BB ch. fuses, giving coating 
of antimony oxide. Decomp. 
by nitr. ac, with separation 
of 8 and antimon. ox. 
A. Chalcopyrite, Galenite, 
Boumonite, Blende, Siderite, 
Rhodocrosite. Barite. 

G. ± 4.7. 

BB, etc.. as in preceding, with 
As ox. for Sb ox. A. Clialco- 
pyrite, Galenite, Blende. 

G. ± 4.7. 

Melts in candle flame. BB 
faint dark gray subl. at low 
red heat Fused with soda in 
matrass drops of Hg condense 
on sides. A. Cfnnabarite, 
Chalcopyrite, Siderite, Barite. 

G. 4.4. 

Tarnishes bronze - yellow. 
Gives no malleable Sutton. 
Sol. in nitr. ac.. with separa- 
tion of S and SnOw. A. Chal- 
copyrite, Cassiterfte, Arseno- 
pyrite, Galenite, Blende. 

G. 4.3. (See L 5.) 
G. 6. 

Often tamiahes dark gray. 
Decrepitates and gives snbL 
of As folphide. BB solpb. 
and garlic odor. Decomp. by 
nitr. ac., forming gieen solu- 
tion, separating 8 and As oz. 
A. KiccoliteVSklerite. 
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I. MINERALS OF METALLIC LUSTRE, 



NAME. 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


Smaltite 

(Smaltin, 
Speiskobalt) 

Platinnmt 

Iron 

(Meteoric) 

Polianitef 

(Var. Pyrolusite) 

Entile 
(See II. 2) 

ylEematite 

/ (Specularit, 
Eisenglanz, 
Rotheisenerz) 


steel-gray to blue- 
gray 

light steel-gray 
light steel-gray 

light steel-gray 

brownish gray 

steel-gray to iron- 
black 


grayish black 

gray 
gray 

grayish black . 

yellowish red 

cherry-red 
brown-red 
reddish brown 


5 

5.75 

6 

6 

6.5 

6.5 


brittle 

malleable 

malleable 

brittle 
brittle 
brittle 



Qraphite 

Nagyagite 

(Blattert^l- 
lurerz) 
(See I. 4) 



iron-black 



iron-black 



black 



grayish black 



1.5 



sectile to 
malleable 



sectile to 
malleable 



4. GRAY-^. BLACK, 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Isom. 

ff, hemihdrl. 
S. masv., inter- 
spersed, reni- 
form, retic. 

Isom. 

K hxhdl 

S. free grains, 

and intersp. in 

lumps. 

Isom. 

S, masv., inter- 

spersed. 

Tetrag. 

ff. short colmn, 

short acic. 

S. masv., reni- 

form. 

Tetrag. 

Hex. 
ff. r'drl., 
lentic, pyr., 
scaly, tab. 
S. masv., intsp. 



CLEAVAGE 

AND 
FRACTURE. 



-FV. compact, 
short fibr., 
fine-grained 



Fr. angular, 
granular 



CL cubic 
partly distinct 



CI. I distinct 
ii less so 



CT. ii 

CI E seldom 
distinct. 
Ihr. gran., 
stalky, scaly, 
slaty, compact. 



CHEMICAL FORMULA. 



(Co,Fe,Ni)As, 



Pt (containing Fe, Ir, 
Os, etc.) 



Fe (containing Ni, Co, 
Si, Mg, etc.) 



MnMnO^ 



TiTiO, 



FeA 



REMARKS. 

Sp. Gr., Reactions. 

^ = Associated Minerals. 



G. 6.7. 

Often with peach-blossom tar- 
nish or dark gray. BB ch, 
garlic odor and fuses to a but- 
ton. A. Niccolite, Bismuth, 
Barite, Fluorite. 



G. 16-19. 

Tarnishing grayish black. 
Infusible. Insoluble in single 
acids. Soluble in aq. reg. 
A. Chromite, Gold, Indosmine, 



G. 7.5. 

Ma^etic. BB infusible. Sol. 
in HCl. Generally meteoric. 



G. 4.8. 

BB ch. infusible. Loses oxy- 
gen. Mn reaction with borax. 
Gives CI with HCl. 
A. Pyrolusite, Barite. 



G. 4. 



G. 4.8. 

BB infusible. Sometimes 
magnetic and magneto-polar. 
Often tarnished in bright 
colors. Reactions for iron. 
A. Limonite, Gothite, Pyro- 
lusite, Psilomelane. 



Black. 



Hex. 

ff. r'drl., thin 
tab., scaly. 
S, masv., intsp. 

Tetrag. 



CI, perfect. 
Fr, scaly, 
compact. 



CI perfect 



C (with impurities, 
chiefly Fe,0,) 



Au,Pb„Sb,(Te,S),, 



G. 2.15. 

Greasy feel. BB bums without 
melting. Soils white paper. 
Unaltered by acids. 
A. Gneiss, Mica-slate, Lime- 
stone. 



G. 6.9 
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I. MINERALS OF METALLIC LUSTRE. 



NAME. 



Pyrolnsite 
^/(Weichman- 
ganerz) 

Agnilarite 

Acanthitef 



Polybasitef 

(Eugenglanz, 

Sprbdglaserz, in 
part) 

Stromeyeritet 

(Silberkupfer- 
glanz) 

Wittichenitet 
(See I. 4) 



Stephanitef 

(Melanglanz, 

Sprbdglaserz. in 
part) 

O^alcocite 

v/\Kupferglanz) 
(See I. 4) 

Boumonitet 
(See I. 4) 

Ketaeinnabarita 

Enargitet 

Coloradoite 

Miargsrritef 
(See I. 4) 



COLOR. 



light iron-black to 
daxk steel-gray 



iron-blaok 



iron-black 



iron-black 

iron-black to lead- 
gray 



iron-black to black 
lead-gray 



black lead-gray to 
iron-black 



iron-black to steel- 
gray 



iron-black 



iron-black to steel- 
gray 



STREAK. 



black 



gray-black 



black 



black, lustrous 



gray-black 



gray-black 



black 



gray-black 



black 



dark cherry-red 



HARD'SS. 



2.5 



2.5 



2.75 



2.75 



2.75 



2.75 



2.75 



TENACITY. 



sect, to britt] 



malleable 



sect, to brittl 



sect, to malli 



sectile 



mild 



sect, to malL 



brittle to mil 



brittle 



sectile 



5. BLACK. 
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PAL SYSTEM, 
^BIT, AND 
RUCTURE. 



m. 
»lmn.,aoic., 

• 

assive. 

m. 

art-like, 

ades. 



m. 

Baly, tab. 
iterspersed. 



m. 



m. 



m. 

bick tab., 
J and long 
mnar. 
asv., inter- 
red. 



m. 

m. 

lort colmn, 
cuboid, 
se pyr. 

m. 

bort colmn, 
t acic. 
lassive. 



CLEAVAGE 

AND 
FRACTURE. 



Fr. stalky, 
fibr., gran. 



CI (dist.) 



Fr. sub- 
concboidal 



CIO 



CI I perfect 
?- I dist. 



CHEMICAL FORMUU. 



MnO, (with 1 or 2 p. c. 
H,0) 



Ag,S 



(Ag,CuX3(Sb,As),S„ 



(Cu,Ag),S 



(Cu,).Bi,S, 



AgioSb,Sj 



Cu,S 



Pb,Cu,(SbS.), 



CujAsS^ 



J^g(SbS,) 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerais. 



G. 4.8. 

Inftudble. Soils white paper. 
BB ch. loses oxygen. Gives CI 
with Ha. 
A. Psilomelane, Barite. 



G. 7.2. 

BB Yields SOs, and gives sil- 
ver button wiui soda. 
A. Argentite. 

G. 6.2. 

Translucent in thin slabs. 
Melts in candle flame. BB ch. 
fuses, with spirting, to button, 
giving S and Sb f^mes. 
A. Stephanite, Argentite, 
Siderite, Fluorite, Barite. 

G. 6.2. 

Closed tube, ftises; gives no 
subl. Open tube, S fumes. 
BB ch. O.F. fuses to semi-mal- 
leable button. Sol. in nitr. ac. 



G. 5. 
G. 6.2. 

Crystals seem hex. Melts in 
candle flame. BB ch. fuses, 
throwing off small i>axticles. 
Coats coal with Sb ox. After 
time red, from oxidized sil- 
ver. Sol. in hot nitr. ac., 
depositing S and Sb. 
A. Argentite, Pyrargyrite, Sil- 
ver, Barite. 



G. ± 5.6. 



G. 5.8. 



G. 4.4. 

BB in closed tube decrep. and 
gives subl. of S; at higher 
temp., subl. of arsenous sul- 
phides. Fuses on ch. and 
gives button of copper. 
A. Tennantite, Chalcopyrite. 



G. 5.3. (See I. 4.) 
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I. MINERALS OF METALLIC LUSTRE. 



NAME. 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


T^trahedritet 
/(Antimonfah- 
^ lerz) (See I. 4) 


iron-black 


brown black 


3.5 


brittle 


Alabanditel 

(Manganblende) 


iron-black 


dark green 


3.75 


brittle to se 


Manganitef 


iron-black 


reddish brown 


4.25 


sect, to brit 


Melaconitef 

(Tenorite) 


iron-black 


black 


5 

a 


brittle to se 


Hansmannitet 


iron-black 


brown sometimes 
reddish brown 


5.5 


brittle 


Hagnetite 

(Magneteisen- 


iron-black 


blackish gray 


5.5 


brittle 


erz) 










Jaeobiite 










Henaccanitet 

(Ilmenite, 
Titaneisenerz) 


iron-black 


black 
reddish brown 


6 


brittle 


Chromitef 

Ny (Chromeisenerz) 


iron-black 


dark brown to 
light brown 


6 


brittle 


Braunite 










(Marcellin) 
(See II. 1) 


iron-black 


brownish black 


6.25 


brittle 



5. BLACK. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Isom. 



Isom. 
ff. octdl. 



O'rhm. 

ff, acio., colmn. 

S* massive. 



Mel. (?) 



Tetrag. 

ff, aeute pyr. 

S. massive. 

Isom. 

ff, octdl., 

dodecl. 

S. masv., intsp. 



Hex. 

E. r'drl., tab. 
S, masv., inter- 
spersed. 



Isom. 
ff, octdl. 
S* masv., inter- 
spersed. 



Tetrag. 



CLEAVAGE 

AND 
FRACTURE. 



CL cubic (dis- 
tinct) 

CI ii very perf . 

I perfect. 
Fr, thin 
stalky, fibr. 



CI, distinct. 
Fr. granular. 



JFV. compact, 
granular 



CI R rarely. 
Fr. granular. 



Fr. granular, 
compact 



Cl.l 



CHEMICAL FORMULA. 



MnS 



MnO.OH 



CuO 



Mn,MnO^ 



Fe(FeO,), 



(Fe,Ti)A 



(Fe,Cr)[(Cr,Fe)OJ, 



Mn MnOj 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 4.5 to 5.1. (See 1. 4.) 



G. 4. 

Often tarnishes dark brown. 

BB infusible. 

A. Blende, Rhodocroslte. 

G. 4.3. 

BB infusible. Yields water. 
Borax and mcrcsm. salt, ame- 
thystine bead: colorless in 
R.P. Gives CI with Ha. 
A. Barite, Calcite. 

G. 6. 

Usually in scales. Soils fin- 

Sers. BB O.F. infus. Colors 
ame green. Moistened with 
HCl, azure blue. Sol. in con- 
centrated HCl. A. Found in 
lava on Vesuvius and in some 
copper mines. 

G. 4.7. 

BB infusible. (See Manoa- 
NiTE, above.) A. Pyrolusitfi, 
Psilomelane, Braunite, Barite. 

G. ± 5. 

strongly magnetic. BB fusi- 
ble with great diflaculty. In 
oxidizing flame loses magnet- 
ism. Sol. in HCl. A. In erup- 
tive and metamorphic rocks. 

G. 4.7. 

BB infusible. Partly mag- 
netic. O.F. slightly rounded 
on edges. With mcrcsm. salt 
reaction for iron. In R.F., 
treated with tin, violet color. 
Powdered and heated with 
HCl, slowly dissolved to yel- 
low sol. A. Rutile, Titanite, 
Apatite, Feldspar. 

G. 4.3. 

Crystals small and rare. Usu- 
ally slightly magnetic. BB 
innisible. With borax and 
mcrcsm. salt, iron reaction 
hot and chrome-green cold. 
A. In Serpentine. 
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X. MINERALS OF METALLIC LUSTRE, 



NAME. 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


FrankUnitet 


iron-black 


reddish brown 


6.25 


brittle 


L&ngbanite 










Butile 
(See II. 2) 


iron-black 


yellowish brown 


6.5 


brittle 


• 

fi^matite 

^/XSpecularite) 


iron-black to steel- 
gray 


cherry-red 
brown-red 
black-red 


6.5 


brittle 


Columbite 

(Niobite) 


iron-black 


brownish black 


6 


brittle 



5. BLACK. 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Isom. 
H. octdl. 
S. massive. 



Tetrag. 

Hex. 

H. r'drl., tab., 

pyr. 

O'rhm. 



CLEAVAGE 

AND 
FRACTURE. 



Fr. compact 



CI 



•■{^ 



Gt R (seldom 
distinct) 



CI, ii distinct 



CHEMICAL FORMULA. 



(Fe,Mn,Zn)(FeO,), 



Ti Ti 0, 



FeA 



[(Nb,Ta)OJ,Fe 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerais. 



G. 5. 

BB invisible. Slightly ipag- 
netic. With borax in O.F. 
reddish amethyst bead (Mn), 
and in R.F. bottle-green (Fe). 
A. Zincite, Willemlte. 



G. 4. 



G. 4.8. 

BB infusible. Sometimes mag- 
netic and magneto-polar. 

G. 6. 

BB invisible. Like Tantalite. 
Decomp. by fUsion with pot- 
ash, and treated with HCl 
and H9SO4 gives on addition 
of Zn a blue color. 
A. Beryl in Granite. 



II. MINERALS OF SUB-METALLIC 

OF BLACK, BROWN, RED, 



1. Of Black Streak 



NAME. 



Asbolitef 

(Erdkobalt) 



Asphaltumf 

(Erdpech) 



Covellitef 
(Kupferindig) 



LUSTRE. 



slightly resi- 



nous 



resmous 



COLOR. 



bluish black 



pitch-black 



STREAK. 



bluish l>lack 



black to 
brown 



BitummouB Coal 



Anthracite 

Lithiopliorite 

Enargite 
(See I. 5) 

Warwiokite 

/Sphaleritef 

- (Blende, Zink- 
blende) 



sub-metal, to 
adamantine 



resinous to 
vitreous or 
silky 

sub-metallic 
vitreous 

sub-metallic 



dark blue 

indigo-blue 

steel-blue 



vitreous 



black partly 
brown 



black 



iron-black 



black 



blue-black 



black 



black 



black 



brownish 
black 
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HARD'SS. 



1.25 



1.25 



TENACITY. 



sectile to 
malleable 



sectile 



1.5-2 



2.5 



2.75 



sectile to 
brittle 



sectile to 
brittle 



very brittle 



brittle 



brittle 



AND NON-METALLIC LTJSTBE 

YELLOW, GREEN, OR BLUE STREAK. 



(all Opaque). 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Amorphous. 
S. botryoidal, 
massiye, pow- 
dery, coating. 

Amorphous. 
S. massive, 
incrustations. 

Hex. 

H. r'dl., thin 
tab. 

S. masv., lamel- 
lar, coating, 
powdery. 

Amorphous. 
S. massive. 



Amorphous. 
S. massive. 



O'rhm. 

Isom. 

iT. octdl.,hxdl., 

tetrdl., dodecl. 

/S.ma8v.,intsp., 

reniform, sphe- 

roidal. 



CLEAVAGE 

AND 
FRACTURE. 



Fr. oonchoidal 



CI and I 
observable. 
Fr. compact, 
fine and small- 
grained, stal^. 

Fr. conchoidal 
to plane, com- 
pact, slaty, fibr. 

Fr. conchoidal, 
compact 

CL I perfect 

CL I highly 
perfect. 
Fr. granular, 
compact, scaly, 
fibrous. 



CHEMICAL FORMULA. 



Co(Fe,Cu)0 + xH,0 



CuH«0 



CuS 



C, H, with ash 



C with little H, 0, etc., 
and ash 



CujAsS^ 



(Zn,Fe,Mn,Cd)S 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. ± 3.5. 

Unctuous. Variety of Wad. 
BB infusible. Blue bead with 
mcrcsm. salt A. Malachite, 
Barite, Tetrahedrite. 

G. ± 1.5. 

sticky. Ignitible by candle 
flame, and burning with liffht. 
A. In limestone, marl, clay, 
sandstone. 



G. 4. 

Cnrstals very rare. Ignitible 
In candle flame and burning 
with blue flame. (BB, see 
Chaloocite, 1. 4.) 
A. Chalcopyrite, Pyrite. 



G. 1.4-1.6. 

Ignitible by a candle, and 
burning with light ^.Pyrite. 



G. lb 1.7. 

Not ignitible by candle flame. 
Hard to ignite and burning 
with little or no flame. 
A. Slate, Pyrite. 

G. 4.4. 
G. 4. 

BB Aisible with great diffi- 
culty. Ch. some varieties red- 
dish brown coating of Cd 
oxide take a white coat of 
zinc oxide, yellow hot, and 
white when cold. 
A. Arsenopyrite, Magnetite, 
Chalcopyrite, Magnietopyrite, 
Oalenite, Garnet, Pyroxene. 
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* 



NAME. 


LUSTRE. 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


Ludwigite 

Vraninitet 
(Uranpecherz) 

Dyianalyte 

Ilvaite:|: 
(Lievrite) 

Columbitet 

(Niobit) 

Pdilomelane 

\/(Hartmanganerz) 

Braunitef 
(Marcellin) 

Sohorloxnite 


resinous 
partly metal. 

resinous to 
semi-metal. 

vitreous 

adamantine 

metalloid 

sub-metal, to 
non-metal. : 
lustre of 
streak greater 

sub-metallic 


black 

black 
black 
bluish black 

black 


grayish black 
to brownish 
black 

greenish 
black 

grayish to 

brownish 

black 

black, in part 
brown 

black 


5.5 

5.75 
6 • 
6.25 

6.25 


brittle 

brittle 
brittle 
briUle 

brittle 



2. Of 



Bog Manganese 

(Manganschaum , 
Grroroilith, Wad) 

Ozocerite^ 

(Erdwachs) 

Chloropalt 
(Fettbol, Grame- 
nit, Pinguit, 
Nontronit) 



glistening 



resinous 



resinous 



black-brown 
to blue-black 



brown 



liver-brown 



black-brown 


1 


yellow-brown 


1 


liver-brown. 


1.75 



sectile 



ductile 



sectile 



1. OF BLACK STREAK— 2. OF BROWN STREAK 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Isom. 
H, octdl. 
S. masv., inter- 
spersed, reni- 
form. 

O'rhm. 

H. colnm., acic. 

S, massive. 

O'rbm. 

H. short colum., 
short acic., tab. 
S. interspersed. 

Amorphous. 
& reniform, 
botrydl., masv. 



Tetrag. 

H. pyramidal. 

& massive. 



CLEAVAGE 

AND 
FRACTURE. 



Fr. compact, 
conchoidal to 



uneven 



CI. ii distinct. 
Fr. stalky. 



CI. ii distinct 



Fr. conchoidal 
to uneven 



Fr. uneven, 
gran., compact 



CHEMICAL FORMULA. 



(U,Pb,)3(U0,),(?) 



Fe,Ca(Fe.OH)(SiOJ, 



Fe(NbOs), or 
Fe((Nb,Ta)0,), 

Principally Manganate 
of Manganese. Much 
of latter replaced by Ba. 
Some Ca, Mg, Cu, Al, Fe, 
and alkalies with H.O. 



Mn.MnOj. Contains 
also some Manganese 
Silicate. 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 6.4.-8. 

Crystals rare. BB fusible with 

great difficulty, coloring outer 
ame green, with borax and 
mcrcsm. salt, yellow bead in 
O.F. becoming green in R.F. 
(Uranium). A. Torbemite, 
Galenite, Chalcopyrite, Chlo- 
anthite J3ismuth, f yrargyrite, 
Barite, Fluorite, in granite. 

G. =h 4. 

BB infusible. Gelatinizes with 

HCl. 

A. Amphibole, Pyroxene. 



G. ± 6. 

BB inftisible. (See 1. 5.) 
A. Beryl, in granite. 



G. =b4. 

Surface of nodules generally 
smooth. BB infusible ; loses O. 
Yields CI with HCl. 
A. Pyrolusite, Polianite, 
Limonite, Barite. 

G. =h 4.7. 

Crystals small. Evolves CI 
with HCl. BB infusible. With 
borax and mcrcsm. salt, ame- 
thyst, bead in O.F. becoming 
colorless in R.F. 
A. Pyrolusite, Psilomelane, 
Hausmannite, Barite. 



Brown Streak. 



Amorphous. 
S. reniform, 
botrydl., masv. 



Amorphous. 
S. massive. 



Amorphous. 
•^ S. massiye, 
earthy. 

f 



Fr. uneven, 
earthy 



Fr. compact, 
fibrous 



Fr. conchoidal, 
earthy 



Mostly MnO, with MnO 
and 5 to 14 p. c. of H^O. 
Contains limonite, cal- 
cite, and other subst'ncs 

Hydrocarbon of Me- 
thane series of high 
boiling-point. 



CFe,Al),(SiO,)3.5H,0 



8 



G. ± 3.7. 

Opaque. Greasy to touch. BB 
infusible. (See Psilomelane, 
II. 1.) A. Psilomelane, Pyro- 
lusite, Limonite, Siderite. 

G. 0.95. 

Aromatic odor. Sticky. In- 
flammable with bright flame. 
A. Bituminous coal, bitumi- 
nous clay slate. 

G. 17. 

Opaque. Greasy feel. BB 
yields water. Infusible, but 
blackens and becomes mag- 
netic. Partially decomposed 
by HCl. A. Barite, Fluorite. 
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NAME. 



Asphaltum:]: 
(Erdpecb) 

(See 11. 1) 
Manganostibiite 

Flattnerite 

(Schwerbleierz) 



Zignite 

^/ (Braunkohle) 



Chrysocolla 

(Kieselkupfer) 



Keotooite 

0iderite 

Y (Eisenspath) 



Sphalerite 

/(Blende) 
' (See II. 1) 

Xenotime 

Oothite 

(Lepidocrocite) 

Allaotite 
Arseniopleite 

Wolframitef 

(Hiibnerite) 

Folyorase 

Fergnsonite 

Samarskite 

. Limonite 

(Brauneisenerz) 



LUSTRE. 



resinous 



metallic 
adamantine 



resinous 



vitreous, res- 
inous, earthy 



vitreous to 
pearly 



vitreous to 
adamantine 



adamantine, 
velvety, silky 



sub- metallic 
and adaman- 
tine 



non-metallic 



COLOR. 



black to 
brown 



iron-black 



brown to 
black 



green (brown 
or black' 
when impure) 



pale yellow, 
yellow-brown 



black to 
brown 



brown 



black 



brown 



STREAK. 



brownish 
black 



brown 



brown, partly 
black 



greenish 
brown 



yellowish 
Drown 



black-brown 
pink-brown 
light brown 



yellowish 
brown 



red-brown 
black-brown 



yellow-brown 



HARD*SS. 



2.5 



3.5 



4.5 



5.5 



TENACITY. 



sectile to 
brittle 



brittle 



sect, parti; 
brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



2, OF BROWN STREAK. 



ITAL SYSTEM, 
UIT.AND 

FRUCTUflE. 






lolumn. 
lO&ting, 
idomorpIiB 

Drphous. 

aasslve. 



orphouB. 
lasv., intBp. 



■'dl., obtuB. 
acute B, 
enohdrl. 



ihottcolum, 
<k tab., 
Dtery, acic. 
laBV., intep 

Btalliao. 
■eniform, 

p., powdery. 



Fr. conohoidal 



fV. earthy, 

compact, fibr. 



Fr. conohoidal, 

compact, 

earthy 

CI R]07° 

perfect, partly 
curved faoea. 
Ft. granular, 
shelly, com- 
pact. 



CI. I perfect 



CI. \l nearly 
perfect, 
^.thin stalky, 



CI. ii perfect. 
Fr. thin Btalky. 



/V.fibr.,Btalky, 
earthy, shelly, 



CHEMICAL FORMULK. 



More or less carbnrized 
vegetable matter con- 
taining C, H, 0, N, S, 
and ash 



CuSiO,.2H,0, often 
with some Al silicate 



FeCO,. Contains often 
Mg, Mn, and Ca, 



Zn 8 (impuritiea Fe 
and Cd) 



{Fe,Mn)WO. 



Fe,0,(OH), 



REMARKS. 

Sp. Gr,, Reactions. 
^ AsHClated Mbemll. 



!SSS- 



- Same, and burnlug 
niui light. A. l^rlte, Uai- 
cultc, Sulphur, Gypfiiuu. 
G. 2.1. 

Opaque. ClDfledCube.blftokpnH 
and gives wemr. BB dacnipl- 

iDfoalble. Frequent In cap 
rock. A. Maliicliile, ChalCD- 
P7rtl«, Chalcoolte, Cuprite. 

G. 3.8. 

Browu ty weathering. In 
cloH-d tube ileerepltalei and 



n 



ire It darkeuB. I 



G. 4,' 

BB fuBlble wltb dlfflPDlty. 
A. AraenDpyrile, Chalco- 
tllo, MBKnulopyrlle, Pyi 
Ualenllc^ideilte. Barlto. C 
net, PyroieDe, Magnetite. 



s: 



■alt, reddish yellow glaHB 
whllo hot. Oil Ph. with tin 
on cooling green wbloh b»- 
comes reddlHh yellow in eon- 
Mnued H.F. A. Arsenopyrite, 
Molybdenite, CaaEtterite, Bis- 
muth, Fluotlte, Apatite. 
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NAME. 


LUSTRE. 


COLOR. 


STREAK. 


HARD'SS. 


TENACITY. 


Braonite 

(Marcellin) 
(See II. 1) 

Fsilomelanef 

(Hartmanganerz) 
(See II. 1) 

Folymignite 

Butilef 

Cassiteritet 

(Zinnerz) 


sub-metallic 

non-metallic 
to sub-metal. 

metalloid 
adamantine 

metalloid 
resinous 


black 
black 

black-brown 
black-brown 


dark brown 

dark brown 

light brown, 
partly yellow 

light brown 


6.25 
6.25 

6.5 
6.5 


brittle 
brittle 

brittle 
brittle 



3. Of 



Kermesitet 

(Rothspiessglas- 
erz, Rothspiess- 
glanzerz, Anti- 
monblende, Py- 
rostibite) 

Cinnabar 

(Zinnober) 



PyrostilpniteJ 

(Feuerblende, 
Pyrichrotit) 



Erythritet 
(Kobaltbliithe) 



adamantine 
satin like 



adamantine 



adamantine, 
on ii pearly 



vitreous 
il mother-of- 
pearl 



dark bluish 
red to cherry- 
red 



cochineal-red 



yellowish red 
to hyacinth- 
red 

crimson- and 
peach-red, 
sometimes 
pearl- or 
green-gray 



dark bluish 
red 


1 


scarlet 


2.25 


auroral red 


2.5 


paler than 
color, 

dry powder 
deep laven- 
der-blue 


2.5 



sectile 



sectile 



sectile to 
brittle 



sectile to 
brittle 



I- '.!!'■ !.'J.'*f '■^•^^T^ 



2. OF BROWN STREAKS. OF RED STREAK. 
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TAL SYSTEM, 

\B1T,AND 

RUCTURE. 


CLEAVAGE 

AND 
FRACTURE. 


CHEMICAL FORMULA. 


REMARKS, 

Sp. Gr., Reactions. 

A = Associated Minerals. 


ag- 

►rphous 

ag- 
3lum., acic. 

asv., inter- 

ied. 

ig. 
)lum.,acic., 

midal. 

asv., intsp., 

ded. 


Fr. uneven 

Fr, conchoidal 

CL ii perfect, 
I distinct. 
Fr. compact. 

CI. ii perfect, 
I distinct. 


MnMnOj 
Manganese Manganate 

TiTiO, 

SnSnO^ 


G. 4.7. 

BB manganese reactions with 
the fluxes. A. Pyrolusite, 
Psllomelane, Hausmannite, 
Barite. 

G. 4. 
G. 4. 

Opaque. BBinflisihle. With 
mcrcsm. salt a colorless head, 
which, in R.F., becomes vio- 
let on cooling. 

A. Menaccanite (Titanic iron 
ore), Titanite, Apatite. 

G. 6.8. 

Opaque. BB infusible. On 
ch. with soda, button of metal- 
lic tin and white coat. 
A. Arsenopyrite, Wolframite, 
Scheelite. Molybdenite, Bis- 
muth, Blende, Fluorite, Apa- 
tite, Lepidolite. 



L Streak. 



apillary. 
ifted. 



'dl., thick 
short co- 
, short acic. 
lasv., intsp., 
ing. 



plintery. 



plintery, 

rarty, 
ing. 



CI, distinct. 
Fr. fibr., stel- 
late. 

CLl very 
perfect. 
Fr. gran., com- 
pact, fibrous, 
earthy. 



CL ii perfect 



CI ii highly 
perfect. 
Fr. fibr., thin 
stalky, earthy. 



Sb,S,0 



HgS 



Ag,SbS, 



Co,(AsOJ,.8H,0 



G. 4.5. 

Melts in candle flame. Thin 
leaves, flexible. Closed tube, 
blackens, and gives flrst white 
and then dark-red sublimate. 
A. Antimonite, Berthierite, 
Cervantite (Antimonoker), 
Valentlnite. 

G. 9. 

Sublimes in matrass. Open 
tube, S fumes and metal, mer- 
cury in drops on cold wall of 
tube. BB volatile. 
A. Hermesite, Mercury, Chal- 
copyrite, Siderite, Barite. 



G. 4.25. 

Melts in candle flame. BB, 
like Pyrargyrite (6ee below). 
A. Pyrargyrite. 



G. ± 3. 

BB ch. arsenic odor: borax, 
cobalt glass. A. Smaltite. 
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NAME. 



Fronstite 
(Lichtes Roth- 
giiltigerz) 



Pyrarffyrite 
(Dunkles Both- 
giiltigerz) 



Chrysocolla 

(Kieselkupfer) 
(See II. 2) 



Zincitet 
(Rothzinkerz) 



Cnpritef 
(Rothkupfererz) 

f Sarkinite 
\ Folyarsenite 

Haueritel 

(Mangankies) 

Plumboferrite 

Hematite 

(Rotheisenerz, 
Eisenglanz) 
(See I. 5) 
Turgite 

Columbite 

(Niobite) 



LUSTRE. 



adamantine 



metallic 
adamantine 



resinous or 
vitreous to 
earthy 



sub-adaman- 
tine 



adamantine 
sub-metallic 



sub-metallic 



earthy to 
sub-metallic 



metalloid- 
adamantine, 
vitreous 



COLOR. 



cochineal-red 
auroral red 



black, some- 
times ap- 
proaching 
cochineal-red 

brown to 
brownish 
black ; when 
pure, moun- 
tain-green to 
sky-blue 

deep red to 
orange-yel- 
low 



cochineal to 
dark red 



dark reddish 
brown 



dark red to 
steel-gray 



brownish 
black 



STREAK. 



auroral to 
scarlet 



cochineal-red 

cherry-red 

purple-red 



brownish 
red; when 
pure, white 



bro wnish yel- 
low to orange- 
yellow 



brownish red 
to blood-red 



brownish red 



blood-red 



brownish red 



HARD'SS. 



2.75 



3.5 



5.5 



TENACITY. 



sectile to 
brittle 



sectile to 
brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



S. OF RED STREAK. 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Hex. 

H. r'dl., dart- 
like, acic, co- 
lum., thick tab. 
/S.masv.,intsp., 
coating. 

Hex. 

H. r'dl., dart- 

like, acic, co- 

lum., thick tab. 

S, masv., intsp., 

coating. 



Amorphous 



Hex. 

H. hemi- 

morphic. 

aS. masv., intsp. 

Isom. 

jy. octdl.jhxdl., 

dodecl., capil. 

S. masv., inter- 

spersed. 

Isom 
H, octdl. 



Hex. 
H, r'dl. 

OVhm. 
H. thick tab., 
acic, short 
columnar. 



CLEAVAGE 

AND 
FRACTURE. 



CI. K, rather 
distinct. 
Fr. compact. 



CI. R, rather 
distinct 



Fr. conchoidal, 

compact, 

earthy 



CI. eminent, 
ii sometimes. 
Fr. coarse 
gran., thick 
shelly. 



Ch 1 distinct 



CL cubic, dis- 
tinct 



Fr. compact, 
fibr., stalky, 
round gran., 
earthy 

CL i-i distinct 



CHEMICAL FORMULA. 



AgjAsSj 



AgjSbS, 



CuSiO,2H,0 



(Zn,Mn)0 



Cu,0 



MnS, 



FeA 



Fe((Nb,Ta)0,), 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



With 



G. 5.42. 

Melts in candle flame, 
odor of SO* and As. 
soda, silver button. 
A. Argentite, Stephanite, Sil- 
ver, Arsenic, Smaltite, Chlo- 
anthite, Niccolite, Galenite, 
Barite, Fluorite, Siderite, 
Pyrite, Marcasite. 



G. dz 5.8. 

Melts in candle flame. BB ch. 
fuses with spirting to globule. 
Coats coal white. With soda, 
button of silver. 
A. Same as Proustite, above. 



G. 2.1. 

In closed tube yields water. 
BB decrepitates and colors 
flame green. With fluxes, re- 
action for copper. Infusible. 
A. Malachite, etc. 

G. =h 5.5. 

Heated in closed tube, black- 
ens, but resumes color on 
cooling. BB infusible. With 
fluxes on plat, wire, Mn re- 
action. R.F. coat of ZnO, yel- 
low hot, white on cooling. 
Soluble in acids without effer- 
vescence. A. Franklinite, 
Calcite, Willemite. 

G. zb 6. 

BB colors flame green ; moist- 
ened with HCl, blue. With 
difficulty fUsible. A. Mala- 
chite, Copper, Limonite. 

G. 3.4. 

Closed tube, subl. of S. Oi>en 
tube, emits S fumes and be- 
comes green. BB infusible. 
Mn reaction with fluxes. 
A. Sulphur, Gypsum, Tetra- 
dymite. 

G. ±5. 

BB infusible. Ch. R.F. be- 
comes magnetic. 
A. Limonite. Gothite, Pyrolu- 
site, Psilomelane. 

G. 6. 

BB infusible. 

A. Beryl, In granite. 
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4. Of 



NAME. 



Chloropal 

(Pinguite, 
Gramenite, 
Nontronite very 
similar) 

Torbemitel 

(Kupferuranit, 
Uranglimmer in 
part) 



lodyrite 

(lodsilber) 



Humboldtinet 
(Oxalite) 



Copiapitet 

(msy) 



Bealgarf 



Orpimentf 



LUSTRE. 



resinous 



pearly, 
otherwise 
vitreous 



adamantine 
to resinous 



lustreless to 
glinting 



earthy to 
glinting 



resinous to 
adamantine 



pearly on 

cleavage 

surfaces, 

elsewhere 

resinous 



COLOR. 



liver-brown 



emerald- 
green 



sulphur- 
yellow 



ochre-yellow 
to straw- 
yellow 



sulphur- 
yellow 



auroral red 



lemon-yellow 



STREAK. 


HARD'SS. 


liver-brown 


1 


pale green 
apple-green 


2 


light yellow 


• 
2 


straw-yellow 


2 


light yellow 


2 


orange- 
yellow 


2 


lemon-yellow 


2 



TENACITY. 



malleable 
to sectile 



brittle to 
sectile 



malleable 
to sectile 



sectile 



sectile 



sectile to 
brittle 



sectile 
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Yellow Streak. 



CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Amorphous. 
S. massive. 



Tetrag. 

H, scaly, tab., 

pyr. 

S. coating. 

Hex. 

H. hemimor- 
phic, thin tab., 
short prsm. 
S, coating, 
lamel., intersp. 

Crystalline. 
H, capillary. 
S. massive, 
coating. 

Mel. 
H. scaly. 
8n massive, 
coating. 

Mel. 

K short prsm., 

thick tab., short 

acic. 

S. masv., intsp., 

coating. 

OVhm. 

iT. short colmn., 

lenticular. 

/S. masv., intsp., 

lamel., rounded. 



CLEAVAGE 

AND 
FRACTURE. 



Fr. compact 



C7. perfect 
I distinct 



CI. perfect. 
Fr. scaly. 



Fr. compact, 
earthy 



CI, perfect in 
one direction. 
Fr, scaly, 
earthy. 

Cl\\ 

rather 
perfect. 

Fr. compact, 

earthy. 

Ch ii perfect. 
Fr. short stel- 
late, scaly, 
gran., compact. 



CHEMICAL FORMULA. 



(Fe,Al),(Si03),.5H,0 
(Nontronite — 
Fe,(SiO,)..5H,0) 



(UO0,Cu(PO,),.8H,O 



Agl 



(FeC,0,),.3H,0 



(FeOH),Pe,(SO,).. 
18H,0 



As,S, 



As^S, 



REMARKS. 

Sp. Gr., Reactions. 

^ = Associated Minerals. 



G. 1.75. 

Greasy to touch. A. Barite. 

G. 3.5. 

In closed tube yields water. 
In forceps fuses to blackish 
mass and colors flame green. 
With mcrcsm. salt fuses to 
green bead, and with tin on 
coal cools to opaque red. 
A. Uraninite, Limonite, 
Hematite. 



G. 5.6. 

Crystals small and rare. Melts 

in candle flame. 

A. Chlorargyrite, Silver. 



G. ± 2.2. 

BB inftisible. Closed tube, 
turns black, loses water, and 
becomes magnetic. 
A. Gypsum, Alum, Lignite. 

G. 2.1. 

Insoluble in water. BB yields 
water, and at higher temp, 
sulphuric acid. On ch. be- 
comes magnetic. 
A. Pyrite, of which it is a 
product of decomposition. 



G. 3.4-3.6. 

Melts in candle flame. Com- 
bustible. BB bums with blue 
flame and arsenic odor. In 
closed tube, red sublimate. 
A. Arsenic, Antimonite, Py- 
rite, Orpiment, Barite, Calcite. 



G. 3.48. 

In closed tube yellow subli- 
mate, otherwise like Realgar. 
A. Antimonite, Pyrite, Barite, 
Calcite, aay. 
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NAME, 



Snlpbar 



Aatnnitet 

(Kalkuranit, 
Uranit) 

Minium 

(Mennige) 



Xanthooonitel 

Xanthoiiderite 

Crocoite| 

(Rothbleierz, 
Kallochrom) 

Oummitel 

(Gummierz, 

Uranogummit, 

Urangummierz) 

Fharmacosider- 

itet 

(Wiirfelerz) 



LUSTRE. 



resinous to 
adamantine 



pearly, 
otherwise 
sub-adaman- 
tine 

faint greasy 
or dull 



adamantine 
to pearly 



vitreous to 
adamantine 



COLOR. 



sulphur-yel- 
low to gray- 
brown and 
red 



citron- to sul- 
phur-yellow 



bright red 



orange- 
yellow 



Volborthite 

(Kalkvolbor- 
thite) 



Fitticitet 

(Arseneisen- 
sinter) 



greasy 



vitreous 



mother-of- 
pearl on 0} 
otherwise 
non-metallic 



vitreous to 
greasy 



hyacinth to 
auroral red 



reddish yel- 
low, reddish 
brown 



olive-green 
to yellowish 
brown 



STREAK. 



sulphur- to 
straw-yellow 



yellowish 



orange- 
yellow 



orange- 
yellow 



orange- 
yellow 



lemon- to 
orange- 
yellow 



siskin-green 



yellowish 
and reddish 
brown 



yellow 



HARD'SS. 



sulphur- yel- 
low to siskin- 
yellow 



ochre-yellow 



2.5 



2.5 



2.75 



2.75 



2.75 



TENACITY. 



brittle to 
sectile 



sectile 



sectile to 
brittle 



sectile 



sectile to 
brittle 



rather sec- 
tile 



brittle 



4:. OF YELLOW STREAK, 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



O'rhm. 

H. pyramidal. 
S. masv., intsp., 
powdery, lam- 
ellar, rounded. 

O'rhm. 

H, scaly, thin 

tab. 



Hex. 

H. r'dl., tab. 

S. interspersed, 

spherical. 

Mel. 

H, short colmn., 

acic, dart-like. 

(?) 

/S. masv.,intsp., 
reniform. 



Isom. 

H. hxhdrl. 



(?) 
S, scaly. 



Amorphous. 
S. massive, 
rounded. 



CLEAVAGE 

AND 
FRACTURE. 



CL I distinct 
1 distinct. 
Fr. compact, 
earthy, fibrous. 



CL eminent 
I perfect 



CL in one 
direction 



Ch I tolerably 
distinct 



Pr. conchoidal 
to uneven 



ChO distinct 



CI perfect in 
one direction 



Fr, conchoidal 



CHEMICAL FORMULA. 



s 



(U0,),Ca(P0J,.8H,0 



Pb30, 



AgjAsS^ 



PbCrO, 



(Pb,Ca,Ba)SiU30„. 
5H,0 



Fe(FeOH)3(AsO,)3. 



(Cu,Ca)(CuOH)VO, 



Fe«,(OHUSO\ 

((As,P)Oj,o.9H,0 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 2.072. 

BB burns with a blue flame. 
Melts in candle flame. Sub- 
limes. A. Gypsum, Calcite, 
Coal, Galenite, Celestine. 



G. ±: 3.12. 

Crystals seem tetragonal. In 
closed tube yields water. BB 
fuses at 2.5 to a blackened 
mass. A. Uraninite. 

G. 4.6. 

BB ch. in R.P., button of me- 
tallic lead. A. Galenite, Cala- 
mine, Cerussite. 

G. 5.1. 

Melts in candle flame. In 
closed tube at gentle heat 
yellow color is changed to 
red and restored on cooling. 
A. Proustite, Barite. 

G. ± 6. 

In closed tube, blackens; on 
coal, is reduced to metallic 
lead with deflagration. 
A. Galenite, Gold, Vauque- 
linite. 



G. ± 4.1. 

BB infusible. ^.Uraninite. 



G. ± 3. 

Pyroelectric. BB ch., with 
soda, magnetic mass. Color 
of powder changed to reddish 
brown by sol. of caustic pot- 
ash. A. Arsenopyrite, Scoro- 
dite. 



G. 3.5. 

BB inftisible. Powder mixed 
with soda and ftised. then 
boiled with water, acidified 
with HCl, and boiled down, 
becomes emerald-green; di- 
luted with water, sky blue. 
A. Pyrolusite, Sandstone. 

G. 2.3. 

Often crackled. Fragile. (BB, 
see Pharmacosidebitb, 
above.) A. Arsenopyrite. 
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NAME. 



Vanadinite 

Endliohite 

Biadochite| 

(Phosphoreisen- 

sinter) 



Caitanite 



Greenockitef 



Hiiingerite 



Jarositel 
(Gtelbeisenerz) 



Cacozenitet 



Fncherite 



Sphalerite, 
^inc Blende, or 
V Blende 



Wurtzite 
(Strahlenblende) 



LUSTRE. 



greasy 



resinous to 
vitreous 



adamantine 
to greasy 



vitreous, 
almost to 
mother-of- 
pearl 



silky 



adamantine 



adamantine 



adamantine 
to mother-of- 
pearl 



COLOR. 



yellow-brown 



yellow to 
yellow-brown 



honey-yellow 
to orange 



brown 



ochre- to 
lemon-yel- 
low (stains 
brown) 



reddish brown 
brownish red 



brown to red- 
dish brown 



brown 



STREAK. 


HARD'SS. 


light yellow 


3 


pale yel- 
lowish 


3 


orange- 
yellow 


3 


ochre-yellow 


3.5 


• 
straw-yellow 

• 


3.5 


ochre-yellow 


4 


straw-yellow, 
Isabella-yel- 
low, partly 
brownish 


4 


brownish 
yellow 


4 



TENACITY. 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



CLEAVAGE 

AND 
FRACTURE. 



Hex. 

H, short colmn., 

short acic. 

Mel. 

S. reniform or 

stalaetitie, 

scaly. 



Hex. 

H, r'dl., pyr., 
tah. 

S, small reni- 
form, coating, 
powdery. 



Hex. 

H, tabular. 

S. massive. 



Mel. or Trcl. 
H. capillary. 
S, massive. 



O'rhm. 

H. tab., short 

acic. 

Isom. 
H, octdl., 
tetrdl., dodecl. 
S. masv., intsp., 
reniform. 

Hex. 

H, r'dl., tab. 

S, massive, 

rounded. 



i^. conchoidal 



Ch I distinct 
imperf. 



CI, distinct. 
jFV. scaly. 



Fr, short fibr. 



Ch I distinct 



CI I. 

Fr gran., thin 
stalky, shelly, 
fibr., compact. 



CL I distinct 
less so. 
Fr. fibrous. 



CHEMICAL FORMULA. 



Pb^CKVOj. 



Fe,0(OHX(PO,), 
(HSOJ, 



CdS 



(FeO)3K(SO,),.3H,0 



(Fe,(OH)3PO,),.9H,0 



BiVO, 



Zn S (contains often Fe 
and Cd, Cu, Sb, and Mn) 



(Zn,Fe)S 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 6.75. 

BB fuses easily to lustrous 
mass.- A. Galenite; on lime- 
stone. 



G. 2. 

BB yields much water in 
closed tube. Swells up and 
becomes opaque-yellow. In 
forceps swells up and falls to 
powder. Carefully heated, 
fuses to gray-black slag. 
Fragile. A. Alum slate. 



G. 4.8. 

Nearly transparent. Strong 
double refraction. Veinea 
parallel to axis. BB gives S0| 
on coal and brown-red coat. 
Closed tube, carmine color, 
fading to original color on 
cooling. Infus. A. Galenite, 
Blende, Prehnite, Calcite. 



G. 3.25. 

BB intumesces, and in R.F. 
fuses to magnet, button . Pow- 
der turned brownish red by 
solution of potash. 
A. Hematite, Limonite. 

G. ih 3.4. 

BB closed tube yields water. 

Fusible on edges to black slag. 

Colors outer flame bluish 

green. 

A. Limonite. Dufrenite. 



G. 5.9. 

BB ch., ftised with S and KI, 
red sublimate. With mcrcsm. 
salt in R.F., green bead. 
A. Bismite. 



G. 4. 

Very hard to fuse. BB, open 
tube. SOj. On coal, coating 
of Zn and sometimes of Cd. 
A. Galenite, Chalcopyrite, Py- 
rite, Arsenopyrite, Siderite, 
Barite. Fluorite. 



G. 4. 

(BB. see Sphalebite.) 

A. Blende, Galenite. Siderite 
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NAME. 



Zincitef 
(llothzinkerz) 

Bastnaiite 
Pariiite 

TripHte 



LUSTRE. 



sub-adaman- 
tine 



COLOR. 



orange- 
yellow 



Gothite 
(Nadeleisenerz) 

Herderite 

Hatohettolite 

Durangite 

Limonite 

Miorolite 



Basaltic Hom- 
/ blendet 



Butile 
(See II. 2) 



Cassiterite 

(Zinnerz) 



Ferrnginous 
ftuartz 



resinous 



adamantine 

velvety 

silky 



greasy to 
vitreous, also 
silky 



vitreous 



metalloid 
adamantine 



adamantine, 
slightly me- 
tallic 



vitreous 



brown-black 



brown 



brown-yellow 



brown-black 
to pitch- 
black 



black-brown 



brown to 
black 



ochre-yellow 
to brown 



STREAK. 



orange- 
yellow 



pale yellow 
gray-yellow 



brownish 
yellow 



brown-yel- 
low to ochre- 
yellow 



Isabella-yel- 
low to ochre- 
yellow 



light yellow 



Isabella- 
yellow 



light ochre- 
yellow 



HARD'SS. 



4.5 



4.5 



5.5 



5.5 



6.5 



6.5 



TENACITY. 



britO« 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Hex. 

H. hemimrph. 
S. masv., inter- 
spersed. 



Mel. 

S. massive. 

O'rhm. 

H, acic., scaly, 

capillary. 

S. massive, 

rounded. 

Crystalline. 
S. masv., inter- 
spersed, reni- 
form, rounded, 
powdery. 

Mci. 

H. prsm., acic. 

S. masv., intsp. 

Tetrag. 

H, pyr., colmn., 

acic. 

S, masv., intsp. 

Tetrag. 

H, colmn., acic, 

pyr. 

S, masv., intsp. 



Hex. 

H, colmn., acic. 

8, masv., intsp. 



CLEAVAGE 

AND 
FRACTURE. 



CI. eminent 
I sometimes. 
Pr. coarse 
gran., thick 
shelly. 

CL distinct in 
two directions. 
Fr. thick 
shelly. 

CL ii perfect. 
i^. fibrous, 
stalky, scaly. 



CHEMICAL FORMULA. 



(Zn,Mn)0 



(Fe,Mn)PO,(Fe,Mn)F 



Fr, stalky, 
fibr., earthy, 
shelly, compact 



CI I highly 
perfect. 
Fh*. compact, 
stalky. 

CL ii perfect 
I distinct. 
Pr, thick gran. 



CL ii perfect 
I distinct. 
Pr. compact, 
fibrous, gran. 



Pr. compact, 
gran., stalky 



FeO.OH 



FeA(OH), 



(Mg,Fe),Al,(A103), 
(SiO,). 



TiTiO, 



SnSnO^ 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. ± 5.5. 

BB infusible. ^. Franklinite, 
Calcite, Willemite. 



G. 4. 

Fuses easily to black magnetic 

f lobule. With HjS04 evolves 
'. Soluble in HCl. 
A. Apatite, Beryl. In granite. 



G. 4. 

BB iron reactions. 
A. Limonite. 



G. ± 3.7. 

BB iron reactions. A. Hema- 
tite, Pyrolusite, PsUomelanet 
Baiite, Chalcedony. 



SiO, (with yellow or 
red oxide of iron) 



G. ± 3.1. 

Unacted on by acids. 

A. Augite in Basalt, PhonO' 

lite, etc. 



G. 4. 

(BB, see n. 2.) 



G. ±: 6.8. 

Opaque. BB infusible. Coal 
with soda metallic tin. 
A. Arsenopyrite, Wolframite, 
Molybdenite, Bismuth, Fluo- 
rite. Apatite, Scheelite, Lepi- 
doute, Blende, Chalcopyrite, 
Pyroxene, Amphibole. 



G. 2.7. 

BBinftisible. Borax disBOlvee 
slowly to clear glass-green 
when hot. Melts with soda 
with intumescence. 
A. Limonite. 
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6. Of 



NAME. 



Chloropalt 

(Pinguite, 
Nontronite very 
similar) 



Bromargyrite 

(Bromsilber, 
Embolite, Chlor- 
bromsilber) 



EUitet 
(Prasin in part) 



Torbemitef 
(Kupferuranit) 

(See 11. 4) 



Oenthitet 
(Nickel Sepiolith) 

Glanoonite 

Annabergitet 

(Nickelbliithe) 

Clinoohlore 

Oamieritel 
(Numait) 



LUSTRE. 



waxy 



adamantine 



common, 
mother-of- 
pearl 



common on 
0, mother-of- 
pearl 



feebly resi- 
nous to lus- 
treless 



glinting to 
lustreless 



glinting to 
lustreless 



COLOR. 



finch-green 



green 
yellow 



emerald- 
green 

emerald- 
green, verdi- 
gris-green, 
apple-green 

apple-green 
to emerald- 
green 



apple-green 



apple-green 



STREAK. 



yellowish 
green to 
finch-green 



yellowish to 
siskin green 



pale green 



pale green 
apple-green 



pale green 
apple-green 



pale green 
apple-green 



pale green 



HARD'SS. 



1.5 



2.25 



2.5 



TENACITY. 



sectile to 
malleable 



malleable 



sectile to 
brittle 



brittle to 
sectile 



sectile 



sectile to 
brittle 



brittle 
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Oreen Streak. 



CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Amorphous. 
S. massive. 



Isom. 

ff. hexdl, octdl. 
S» massive, 
lamel., coating. 



Crystalline. 
M. scaly. 
S. masv., intsp., 
reniform, warty. 

Tetrag. 

ff. scaly, tab., 

pyramidal. 



Amorphous. 
S, coating. 



Mel. 

H, capillary. 

S» masv.jintsp., 

coating. 



Amorphous 



CLEAVAGE 

AND 
FRACTURE. 



Fr, on large 
surfaces con- 
choidal to un- 
even, on small 
surfaces splin- 
tery, earthy 



Fr. massive, 
splintery 



CI perfect in 
one direction. 
Fr. scaly, 
radial. 



CL perfect 
i distinct 



Fr. conchoidal 



Fr, compact, 
earthy 



Fr, massive 



CHEMICAL FORMULA. 



(Fe,Al),(Si03),.5H,0 



AgBr 



Cu(CuOHX(PO,),H,0 



(U0,),Cu(P0,),.8H,0 



(Mg,Ni),H,Si30 



10 



(Ni,(AsOJ,.8H,0 



(Ni,Mg)H,SiO, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. ± 1.8. 

Greasy feel . C^losed tube yields 
water. BB infusible, turns 
black, and becomes mag- 
netic. Completely decomp. bv 
HCl with separation of pul- 
verulent SiOg. A. Barite. 

G. 5.9. 

Often gray tarnish. Melts in 
candle flame. In closed tube 
fuses without decomp. Placed 
on strip of zinc and moistened 
swells up, turns black, and is 
reduced to metallic Ag. which 

fives lustre on pressure with 
nife-blade. 
A. Native Silver, Calcite. 

G. 4. 

In matrass gives water and 
turns black. Heated rapidly 
decrepit. BB ch. long heated 
fuses to button with nucleus 
of Cu. A. Pseudomalachite. 

G. ± 3.5. 

In dosed tube yields water. 
In forceps Aises to black mass 
and colors liame green. 
A. Uraninite, Limonlte, Hem- 
atite. 

G. 2.4. 

Sometimes so soft as to be pol- 
ished by the nail and fall to 
Eieces in water. Closed tube, 
lackens and gives water. 
BB almost infusible. 
A. Chromite, Serpentine. 

G. 3. 

BB fuses easily, with arsenic 
odor, and yields metallic but- 
ton, which with borax gives 
first blue cobalt ^lass. and 
later violet to reddish brown 
of Ni. A. Chloanthite, Nic- 
colite, Gersdorffite, Siderite, 
Barite. 

G. 2.27. 

Adheres to tongue. In mat- 
rass gives water, becoming 
gray. With borax, nickel 
bead. Immersion in water, 
decrepitates, the fragments 
having conchoidal fracture. 
A. Chromite, Serpentine, Stea- 
tite. 
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NAME. 



BipidoUtet 

y\Cnlorite Group) 



Cronstedtitet 

(Ghamosit) 



TyroUteJ 
(Kupferschaum) 



Chalcophyllitet 
(Kupferglimmer) 

Connarite 

Clinoclasitet 

(Strahlerz) 



Liroconitet 

(Linsenerz) 

Astropliyllite 

Euchroitet 



Snfrenitet 
(Kraurite, 

Grlineisenerz) 



LUSTRE. 



of cleavage 
face some- 
what pearly 



vitreous 



pearly 



pearly 



pearly 



vitreous to 
greasy 



vitreous 



vitreous to 
greasy, on i i 
pearly 



COLOR. 



deep grass- 
green to 
olive-green 



coal-black to 

brownish 

black 



bluish green 



emerald- to 
verdigris- 
green 



bluish green 
to greenish 
black, on sur- 
face nearly 
black 



bluish green 



emerald- 
green 

dark leek- 
green to 
greenish black 



STREAK. 



gray-green 
to uncolored 



dark olive 
green 



bluish, verdi- 
gris-green 



pale green 



bluish green 



bluish green 



bluish green 



yellowish 

green 

siskin-green 



HARD'SS. 



2.5 



2.5 



2.5 



2.5 



2.75 



2.75 



3.25 



TENACITY. 



sectile 



brittle 



sectile 



brittle 



sectile to 
brittle 



brittle to 
sectile 



brittle 



very brittle 



5. OF QREEN STREAK. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Mel. 

H. tab., folia- 

ceous, scaly. 

S. masv., intsp., 

reniform, coat- 

ing. 

Hex. 
H, r'drl, 
colmn., fibr. 
JS. masv., reni- 
form, cylindrl. 

(?) 
H. foliaceous, 

scaly. 

S, massive. 

Hex. 

ff, r*drl., scaly, 

foliaceous, thin 

tab. 

Mel. 

ff, short acic., 

short colmn., 

thick tab., 

chisel-shaped. 

S. rounded. 

Mel. 

^. short colmn., 

blunt pyram., 

lenticular. 

O'rhm. 

£[, thick tab., 

short columnar. 

O'rhm. 
ff, cuboid. 
S. reniform. 



CLEAVAGE 

AND 
FRACTURE. 



CL eminent. 
Fr. scaly, com- 
pact, earthy. 



CI highly 
perfect 



CL perfect in 
one direction. 
Fr, scaly, 
radial. 



CL highly 
perfect 



CL perfect 
crumpled, 
foliaceous. 
Fr. radial. 



CL I rather 
distinct 



CI. ii perfect. 
Fr. radial 



CHEMICAL FORMULA. 



Al,(Fe,MgXH.Si30^ 



Fe,(Fe,Mg)3H.Si,0 



18 



Cu(CuOH),(AsOJ,. 
7H,0 



(Cu(OH).(CuOH), 
AsOJ,7H,0 



(CuOH,)AsO^ 



(Al (X(OH)„(AsO,), 
20H,O 



(CuOH)CuAs0^3H,0 



Fe,(OH),PO, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. ± 2.7 

Crystals seem hex. BB yields 
water. In platinmn forceps 
whitens, and fuses with diffi- 
culty on edges. Partially gela- 
tinizes with acids. 
A. Talc, Dolomite, Magnetite. 



G. ± 3.3. 

BB froths and f^ises on edges. 
Gelatinizes in conceu. HGl. 
A. Limonite, Calcite. 



G. 3. 

In closed tube decrepitates 
and 3rlelds much water. Ch, 
fuses with arsenic odor. R.F. 

globules of copper. A. Tetra- 
ledrite, Malachite, Azurite. 



G. lb 2.5. 

In dosed tube decrepitates 
and 3rlelds much water. Solu- 
ble in ammonia. 
A. Chalcopyrite, Cuprite. 



G. ± 4.2. 

In closed tube gives water. 
BB Aises, coloring flame bluish 
green. Ch. with soda, button 
of copper. Soluble in am- 
monia. A. Chalcopyrite. 



G. 2.8. 

In closed tube gives much 
water and turns green. BB 
cracks open, but does not 
decrepitate. Sol. in ammonia. 
A. Chalcopyrite. 



G. ± 3.4. 

In closed tube gives water. 

8 Tor other reactions, see 
LIVKNITE.) 

A. Ollvenite, Asbolite. 

G. ± 3.3. 

In closed tube gives water. 
BB Aises easily to slag. Crys- 
tals rare and small. 
A. Limonite, Cacoxenlte. 
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NAME. 



Zaratitef 
(Emerald Nickel, 
Nickel Smaragd) 

GhrysocoUa 

(Kieselkup- 
fererz) 

Libethenitef 

(Prasin) 

Celadonite 

Olivenitet 

(Pharmako- 

chalzit) 



LUSTRE. 



vitreous 



vitreous, 
unctuous to 
lustreless 



greasy to 
vitreous 



V 



MalaaMte 

/ 



Brochantitet 



Alabanditet 

(Manganblende) 



Atacamite;!: 
(Halochalzit) 



vitreous 

unctuous 

silky 



vitreous, 
pearly, and 
silky 



vitreous 



sub-metallic 



vitreous to 
unctuous 



COLOR. 



emerald- 
green 



STREAK. 



paler green 



green 



leek-green 
to blackish 
green 



leek-green 
olive-green 
pistachio- 
green 



emerald- 
green, on 
greenish 
black 



emerald- 
green 



iron-black 



emerald- to 
leek-green 



bluish green 



olive-green to 
bright green 



HARD'SS. 



3.25 



3.5 



3.5 



olive-green 



emerald- to 
verdigris- 
green 



emerald- to 
verdigris- 
green 



dark green 
to gray 



emerald- to 
light verdi- 
gris-green 



3.5 



3.5 



3.5 



3.75 



3.75 



TENACITY. 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle to 
sectile 



brittle 



6. OF GREEN STREAK. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE 



(?) 



Amorphous 



O'rhm. 

H. pyramidal. 

O'rhm. 

H, short acic, 

short colmn., 

capillary. 

S. masv., reni- 

form. 

Mel. 

ff, capil., acic. 
iS^. masv.jintsp 
reniform, pow 
dery, coating. 



O'rhm. 

H. short acic. 

S. reniform. 



•) 



Isom. 

H, octahedra.. 

S, masv., intsp. 

O'rhm. 

ff, acic, prsm., 

thick tah. 

S. masv., intsp., 

powdery. 



CLEAVAGE 

AND 
FRACTURE. 



IV. conchoidal 
to irregular 



Fr. fibrous 



CI. perfect 
ii less so. 
Fr. fibr., com- 
pact, earthy, 
scaly, shelly. 



CI ii very 
perfect. 
Fr. fibrous. 



CI. perfect. 
Fr. compact. 



CI. il distinct 
distin- 
guishable. 

Fr. radial. 



CHEMICAL FORMULA. 



2Ni(OH),NiC03.4H,0 



CuSi03.2H,0 



(CuOH)CuPO, 



(CuOH)CuAsO^ 



(CuOH),CO, 



2Cu(OH),(CuOH),SO, 



MnS 



Cu/^OH),Cu(OH)Cl 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 2.57. 

Stalactitic. Minute mammil- 
laxy. In closed tube yields 
water and COj. BB inftisible. 
Borax O.F. violet bead hot, 
and reddish brown cold. R.F. 
green, opaque. 
A. Chromite, Serpentine. 

G. 2.1. (See II. 2, 3.) 
G. 3.7. 

In closed tube jrlelds water 
and turns black. BB fuses, 
colors flame green, and R.F. 
with soda yields metallic cop- 
per. A. Malachite, Cuprite, 
Limonite. 

G. ± 4.3. 

In closed tube gives water. 
BB fuses, coloring flame bluish 
green, and on cooling fused 
mass is crystalline. Ch. with 
soda, copper. Soluble in am- 
monia. A. Chalcopyrite, As- 
bolite, Enargite. 

G. ± 3.8. 

In closed tube blackens and 
yields water. BB fuses, color- 
ing flame emerald-green. Ch. 
in R.F., reduced to copper. 
Eflfervesces with acids. 
A. Chalcopyrite, Tetrahedrlte, 
Chalcosite, Cuprite, Copper, 
Limonite, Hematite, Azorite. 

G. ± 3.8. 

Crystals small. In matrass 
yields water and turns black- 
ish brown. Soluble in NHjO. 
BB, mixed with ch., powder 
gives SO*. Melts on coal in 
R.F.. yielding button of Cu. 
A. Chalcopyrite, Malachite, 
Limonite. 

G. ±4. 

Opaque. Surface dull and 
dark brown. BB fuses with 
much difficulty. Unchanged 
in closed tube. With fluxes, 
reaction for Mn. Soluble in 
HNOs with evolution of HjS. 
A. Blende. Rhodochrosite. 

G. 4.1. 

In closed tube gives off water. 
BB azure-blue name. C/i.with 
soda, metallic Cu. Soluble 
in ammonia. A. Limonite, 
Hematite. 
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NAME. 



Sioptasef 

(Kupfersmaragd) 



Pseudo- 

Malachitef 
(Phosphor- 

chalcit) 
Tttrotantalite 

Pyroxene 

C^Mgite) 



N^ 



Homblendef 

(Agfphibole) 

Lievrite 

(Ilvaite) 



Spinel 

(Var. Pleonast) 



LUSTRE. 



vitreous 



greasy to 
vitreous 



vitreous 



vitreous, in 
part pearly 



unctuous 



vitreous to 
greasy 



COLOR. 



STREAK. 



emerald- 
green 

blackish 
green, eme- 
rald-green, 
verdigris- 
green 

blackish 
green, green- 
ish black 



blackish 
green to 
velvet-black 



black 



black to 
green 



verdigris- 
green to sky- 
blue 



emerald- to 
verdigris- 
green 



grayish 
green 



grayish 
green 



dark green 



grayish 
green 



HARD'SS. 



TENACITY. 



4.75 



5.5 



5.5 



5.75 



7.5 



brittle 



brittle 



brittle 



brittle 



brittle 



brittle 



6. Of 



TyroUtet 

(Kupferschaum) 



Vivianitet 

(Blaueisenerz) 



pearly 



ii metallic 
pearly, other 
faces vitreous 



sky-blue to 
verdigris- 
green 



indigo-blue 
to blackish 
green 



greenish blue 



light indigo- 
blue 



2.5 



2.5 



sectile 



sectile 



5. OF GREEN STREAK-^B. OF BLUE STREAK. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Hex. 

H, r'drl., short 

columnar. 

S, interspersed. 

J3i short colmn. 
S, masv., intsp. 

Mel. 

jy. short cplmn., 

thick tab. 

iS. masv., intsp. 

Mel. 

^. short colmn., 

short acic. 

S. masv., intsp. 

O'rhm. 

H, colmn., acic. 

S, intsp., masv. 

Isom. 

H, octahedral. 

S. intsp., masv. 



CLEAVAGE 

AND 
FRACTURE. 



Ch K perfect. 
Fr, compact. 



Fr. compact, 
fibrous 



CL I distinct 
I A I 87°. 
Fr, granular. 

CI. I perfect 

i A i 124°. 
^.fibr., stalky, 
granular. 

CI. i-i distinct. 
Fr, fibrous, 
stalky. 



Fr, compact, 
conchoidal. 



CHEMICAL FORMULA. 



CuH,SiO, 



(Cu.0H)3P0, 



Mg,Ca(Si03), 



(Mg,Fe),Ca(SiO,X 



(FeOH)Fe,Ca(SiO,), 



(Mg,Fe)((Al,Fe)0,), 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. db 3.2. 

In closed tube blackens and 
yields water. BB blackens 
without fusing, and colors 
flame emeralo-green. Gela- 
tinizes with aciofs. A. Calcite. 

G. dz 4.2. 

In closed tube yields water 
and turns black. BB fuses, 
colors flame green, and with 
soda on coal gives metallic 
copper. Sparingly soluble in 
ammonia. A. Malachite. 



G. 3.3. 

A. Amphibole, Garnet, Calcite, 
Magnetite, PjTite, Blende, Ga- 
leuite. 



G. ± 3.1. 

A. Pyroxene, and same as 
preceding. 



G. 3.9. 

BB fuses to black magnetic 
bead. Gelatinizes with HCl. 
A. Py^roxene. 

G. ih 4.2. 

Opaque. BB infusible. 
A. Magnetite, Calcite, in ba- 
salt. 



Blue Streak. 



H, foliaceous, 

scaly. 

S, massive. 



Mel. 

H, acic., scaly. 

^. masv., intsp., 

powdery. 



CI. perfect in 
one direction. 
Fr. scaly, 
radial. 



CI ii highly 
perfect. 
Fr, radial, 
earthy. 



(CuOHXCu(AsO,X + 
7H.0 



Fe3(PO,),.8H,0 



G. 3. 

In closed tube decrepitates 
and yields much water. Ch. 
fuses with As odor. R.F. with 
soda, button of copper. Sol. 
in HCl with efferyescence. 
A. Tetrahedrite. 

G ± 2.5. 

In closed tube yields neutral 
water, whitens and exfoli- 
ates. BB fuses, coloring flame 
bluish green to gray; black 
metallic globule. 
A. Limonite, Pyrite, Magneto- 
pyrite, Clay, Peat. 
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NAME. 



Herrengrnndite 

(Urvolgyite)J 



Liroconitet 

(Linsenerz) 



Linaritet 

(Bleilasur) 



Aznritet 
(Kupferlasur) 



ChrysocoUa 



Sioptasef 

(Kupf ersm aragd) 



Lapis Laznlif 

(Lasurstein, 
Lasurite) 



LUSTRE. 



pearly 



vitreous to 
greasy 



adamantine 
to vitreous 



vitreous or 
adamantine 



vitreous, 
unctuous to 
lustreless 

vitreous 



greasy to 
vitreous 



COLOR. 



emerald- 
green 

sky-blue to 
verdigris- 
green 



deep azure- 
blue 



azure-blue 
blackish blue 
smalt-blue 



sky-blue 

emerald- 
green 



azure-blue 



STREAK. 


HARD'SS. 


sky-blue 


2.75 


greenish blue 


2.75 


pale blue 


2.75 


smalt-blue 


3.75 


smalt-blue 


3.5 


sky-blue to 
verdigris- 
green 


4.75 


smaltrblue 
to pale blue 


5.5 



TENACITY. 



brittle 



brittle to 
sectile 



brittle 



brittle 



brittle 



brittle 



brittle 



6. OF BLUE STREAK, 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Mel. 

H. foliaceous. 

S. massive. 

Mel. 

^. short eolmn., 

blunt pyram,, 

lentieular. 



Mel. 

H. ade., tab. 



Mel. 

IT, tbiek tab., 
thin tab., acie. 
S. masv., intsp., 
rounded, eoat- 
ing, powdery. 

Amorphous 



Hex. 



Isom. 

ff. dodecdrl. 

/S. masY., intsp. 



CLEAVAGE 

AND 
FRACTURE. 



CL perfeet, 
IV. shelly, 
sealy. 



CL i-i very 
perfeet 
1-i dist. 



CI 2-i rather 
perfect 
i-i less dis- 
tinct. 
Fr, radial, com- 
pact, earthy. 

Fr. conchoidal 
to uneven 



CL R perfect 



Fr. massive, 
fine-granular 



CHEMICAL FORMULA. 



2SO,.3H,0 



A1,Cuj:0H)„(A80,),. 
20H,O. Part of P re- 
placed by As. 



((Pb,Cu)OH),SO, 



(Cu.0H),Cu(C03), 



CuSi03.2H,0 



CuH,SiO, 



(Na„Ca)AlSiO,(?) 



REMARKS. 

Sp. Gr^, Reactions. 

A = Associated Minerals. 



G. 3.1. 
A. Gypsum. 



G. 2.8. 

In closed tube yields much 
water and turns green. BB 
cracks open but does not de- 
crepitate. Soluble in NHsO. 
A. Tetrahedrite. 

G. ± 5.4. 

In closed tube yields water 
and loses color. BB fuses 
easilv to a pearl, and in R.F. 
yields metallic button, which 
coats ch. with PbO. On fusing 
this with boric acid Cu is ob- 
tained. With soda, hepar re- 
action. Decomposed by uNOs, 
leaving white PbS04 • 
A. Chalcopyrite, Galenite, 
Cerussite. 



G. ± 3.7. 

BB, see Malachite, II. 5. 



G. db 2.1. (See 11. 2.) 

Decomposed by acids without 
gelatinizing. 



G. ± 3.2. (See 11. 5.) 
G. ± 2.3. 

Crystals very rare. In closed 
tube gives off water, and that 
from Chili glows with beetle- 

freen light, but color remains 
lue. Fuses with intumes- 
cence to white glass, decomp. 
by HCl, with separation of 
gelatinous SiO* and evolution 
of HtS. A. Fyrite, Calcite. 
Never Ouartz. 



III. MINERALS OF NON- 



AND OF WHITE OR 



L Very 



NAME. 



Petrolenmt 

(Erdol, Steinol) 



Ozocerite 

(Mineral wax) 



Talc 

^j^teatite) 
Boiooelite 



^aolinite 

(Porcelain earth, 
Nacrite allied) 

Bismite 

(Wismutooker) 

Alaminitet 



IJlezite 
(Boronatrocalcit) 



LUSTRE. 



unctuous 



COLOR. 



black, brown, 
yellow, white 



brown, yellow 



HARD'SS. 



pearly to greasy 



on pearly 
lustreless 



glinting to dull 
earthy 



silky 



white, light green 



white 



white 



white 



TENACITY. 



malleable 
waxy 



very sectile 
to malleable 



sectile 



sectile to 
malleable 
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METALLIC LUSTRE 



LIGHT GRAY STREAK. 



Sectile. 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



O) 



Mel. (?) 
H, scaly, foli- 
aceous. 
S. massive. 



Mel. 

H. scaly. 
S» massivei 
coating. 



Mel. (?) 



S. in rounded 
masses, fibr., 
ncic. 



CLEAVAGE 

AND 
niACTURE. 



CI. perfect. 
Fr, thin shelly, 
scaly, compact, 
splintery. 



CI perfect. . 
JFV. fine scaly, 
earthy. 



Fr, earthy 



CHEMICAL FORMULA. 



A « mixture of the 
higher members of 
the Paraffine series 



tl 



it 



tt 



Mg3H,Si,0„ 



Al,H,Si,0, 



A1,(0H),S0,.7H,0 



CaNaB,0,.6H,0 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 0.6 to 0.75. 

Liquid, saturating sandstones 
and other sedimentary rocks. 
Inflammable. Odorous. 



G. 1. 

Solid. Strong smell. Waxy. 
Sticky. Melts in boiling water. 
Bums with bright flame. 
A. Clay, sandstone, rock salt. 

G. ± 2.7. 

Very greasy to touch. In closed 
tube, when intensely heated, 
most varieties yield water. BB 
ftisible on very thin edges to 
white enamel. With cobalt so* 
lution a pale red color. Not de- 
comp. by acids. A. Actinolite, 
Chlorite, Dolomite, Magnesite, 
Apatite, Magnetite, Pyi^ite. 

G. zb 2.5. 

Opaque. Nacrite greasy, Kao- 
line chalky feel. Becomes plas- 
tic in water. BB infusible. 
A. Galenite, Blende, Siderite, 
Lignite, Cassiterite. 

G. ± 2.6. 

In closed tube yields much 
water, which at high tempera- 
ture becomes acid, with cobalt 
solution, flne blue color. With 
soda, hepar reaction. Soluble 
in acids. BB. infusible. 
A, Clay, Marl, Gypsum. 

G. 1.6. 

A. Anhydrite, Gypsum. 
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III. MINERALS OF NON^METALLIC LUSTRE. 



NAME. 



Smeotitet 

(Malthazite, Mont- 

morillonit) 
Thermoxiatrite 

PyrophylliteJ 

(Agalmatolite) 

Jefierisite 



Cerargyrite 

(Hornsilver, 

Chlorargyrite, 

Silberhornerz) 



Bromyrite 

(Bromargyrite, 
Bromsilber) 

Embolite 



Calomel]: 
(Quecksilberhomerz) 



LUSTRE. 



waxy 



pearly 



resinous to 
adamantine 



adamantine 
splendent 



a u a 



adamantine 



Sassolitet 
(Boric acid) 



Sal Ammoniact 

(Salmiak) 



Soda Nitref 
(Chili Nitre, 
Natronsalpeter) 



on pearly 



COLOR. 



greenish gray 
(Montm. rose-red) 



white, apple- 
green, yellowish 



gray, gray-greenj 
brown, streak 
shining 



bright yellow to 
amber, slightly 
greenish 

U U li 



HARD'SS. 



1.5 



TENACITY. 



sectile to 
malleable 



sectile 



1.5 



1.5 



white, gray, 
brown 



white, pale yellow 



greasy to vitreous 



vitreous 



white, yellow 



white 



u 



1.5 



1.5 



1.75 



1.75 



malleable 



sectile 



u 



sectile 



sectile 



sectile 



sect, to brittle 



1. VERY SECTILE. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Amorphous. 



OVhm. 

H, scaly. 

S, masY., lamel. 



Isom. 

H* hexhdl. 

^. masv., lamel., 

coating. 



Isom. 

H, hexdl.joctdl. 

^.masv., lamel., 

coating. 



u 



u 



Tetrag. 

H, pyr., thick 

tab., short acic. 

iS. interspersed, 

coating. 

Trcl. 

H, scaly, capil. 

S. incrusted. 

Isom. 

H, trapzhdl., 
octdl., hexdl. 
S. incrustations 
and coatings. 

Hex. 
K r'dl. 
8. massive. 



CLEAVAGE 
AND 

FRACTURE. 



Fr. conchoidal 
to uneven, com- 
pact, splintery 

(7/. eminent. 
Fr, broad 
stalky, scaly, 
compact. 



Ch none. 
Fr, compact, 
fibrous. 



Fr, compact, 
fibrous 



u 



u 



CI. i-i perfect. 
Fr, compact. 



CL basal very 

perfect. 

Fr, scaly, fibr. 



Fr, fibrous, 
earthy 



CI, R perfect. 
JFV. granular. 



CHEMICAL FORMUU 



Al,H,Si,0^ + X H,0 



AlH.Si,0, 



AgCl 




HgA 



(0H)3B 



NH.Cl 



NaNO, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. ± 2. 

Soapy feel. BB Malthazite is in- 
fusible, but Smectite, owing to 
impurities, fuses easily. Decom- 
posed by HCl. 

G. ±: 2.8. 

Very greasy to touch. Yields 
water. BB whitens and fiises 
with difaculty on edges. Radial 
varieties exfoliate and swell up 
very much. With cobalt solu- 
tion blue. A. Cyanite. 

G. ± 5.4. 

Fuses without decrepitation in 
candle flame. BB on coal, but- 
ton of metallic silver. In bead 
of micrcsm. salt, saturated with 
CuO, gives intensely blue flame. 
On zinc and moistened with 
water swells up, turns black, 
and is reduced to metallic Ag^ 
whose lustre appears on press- 
ing with a kniie. Soluble in 
ammonia. A. Native Silver,. 
Calcite, Limonlte. 



G. 5.9. 

In closed tube and with metal. 
Zn behaves like Cerargyrite. 
A. Native Silver, Calcite. 



G. 6.5. 

Crystals very small. Sublimes. 
Volatilizable. giving white sub- 
limate. Blackens with alkalies. 
A. Cinnabar, Mercury. 

G. ± 1.5. 

Greasy to touch. With diflftculty 

soluble in water. In closed tube 

gives water. BB fuses on wire 

to clear bead, and tinges flame 

yellowish green. A. Native 

Sulphur. 

G. 1.5. 

Taste astringent. Sublimes in 
tube. Heated with Ca(OH)s 
gives off ammonia. Dissolves 
readily in water, and solution 

Srecipitates HgCl when added 
) AgNO« in solution. A. Lava, 
clay, coal. 

G. ± 2.1. 

Taste cooling and bitter. Solu- 
ble in water. Deflagrates on 
coal. Melts in candle flame, 
which it colors Na yellow. 
A. Halite. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 


LUSTRE. 

• 


COLOR. 


HARD'SS. 


TENACITY. 


Mirabilitet 

(Glauber's Salt, 


vitreous 


white 


1.75 


sectile 


Exanthalit) 










TeUnrite 










Halloysite 

(Bol. Variety Kao- 
linite) 


resinous 


white, yellow, red 


2 


sect, to brittle 


Cotnxmite 










Copalitet 
(Itetinite, Rhetinit) 


resinous 


yellow, brown, 
gray 


2 


sect, to brittle 


Kalinitet 
(Alum, Potash 

Alum) 


vitreous 


white 


2 


brittle to 
sectile 


Vitre 

(Saltpeter) 


vitreous 


white 


2 


sectile 


Chrysotile 

(Serpentine 
; Asbestus) 


metallic, silky 


green, brown 


2 


sect to brittle 


Hydrotaloite 










QijwasL 


vitreous, silky, 
ii pearly 


white, gray, yel- 
low, red, brown 


2 


sect, to brittle 


Melanteritef 
(Copperas, Green 
Stone, Iron Vitriol, 


• 

vitreous 


green, effloresces 
to white 


2 


brittle 


Green Vitriol) 











1. VERY SECTILE, 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Mel. 

S. in efflores- 
cent crusts. 



Amorphous. 
S. masY., intsp., 
lamellar. 



Amorphous. 
S. masv.; intsp., 
nodular. 



Isom. 

H. pentagonal, 

hmhdrl. 

S. efflorescence. 



O'rhm. 

ff, acic, capil. 

S. flaky, coat'g. 



O'rhm. 
S. lamellar. 

Mel. 
J7. colmn.,acic., 
tab., scaly, 
lenticular. 
S. masy., lamel- 
lar, powdery. 

Md. 

J7. capil., acio., 

columnar. 

S> reniform, 

masv., lamellar. 



CLEAVAGE 

AND 
FRACTURE. 



CL i-i perfect 



Fr. compact 



Fr, compact, 
earthy 



CI 1 observ- 
able 



CI I and ii 
observable 



Fr. fibrous 



CL \\ perfect 
i and 11 ob- 
servbl., 66*^. 

Fr, gran., fibr., 

scaly, earthy, 

compact. 

CL observ- 
able. 

Fr. compact, 
fibrous. 



CHEMICAL FORMULA. 



Na,8O,.10H,O 



Al,H,Si,0,.ajH,0 



C1A3O 



KA1(S0,V12H,0 



KNO, 



(MgFe),H,Si,0, 



Ca80,.2H,0 



Fe 80^.7 H,0 



REMARKS, 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 1.5. 

Cooling taste, then saline and 
bitter. Fuses. Yields much 
water. Dissolves easily in water, 
and solution precipitates BaCls 
solution. Colors flame yellow. 
A. EfiQorescence Carlsbad and 
other thermal springs, caverns 
Hawaii. 

G. 2.5. 

Infusible. Blue with Co solu- 
tion. A. Basalt, sandstone. 



G. 1.01. 

Melts in candle flame. Vola- 
tilizes by gentle heat. Bums 
with yellow flame and much 
smoke. Emits resinous odor 
when broken. A. Lignite. 

G. 1.75. 

Soluble in water. Alum taste. 
BB fuses in its water of crystal- 
lization and froths. With Co 
solution, intense blue, and with 
soda, hepar reaction. A. Lava, 
coal. 

G. 2. 

Taste saline and cooling. Defla- 
grates vividly on burning coals, 
and detonates with combusti- 
bles. Colors flame violet 
A. Limestone caves. 



G. 2.2. 

Delicately fibrous, the fibres 
easily separating. A. Serpen- 
tine. 



G. 2.3. 

Very little soluble in water. 
Yields water and becomes 
opaque. BB melts to a button. 
A. Clay, marl, NaUve Sulphur, 
also as new formation on metal 
veins. 



G. 1.8. 

*Di88olve8 in water. Yields 
water, and becomes brown and 
finally black and magnetic. 
With fluxes, reacts for Fe. Taste 
harsh, astringent, and metallic 
A. Alunogen, Pyrite. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS. 


TENACITY. 


Alnnogent 

(Keramohalite, 
Haarsalz) 


silky, pearly 


white, partly yel- 
lowish 


2 


sectile 


Auriohalcite 










(Cupreous Hydro 
zincite, Messing- 
bliithe) 


pearly 


greenish blue 
bluish green 


2 


sectile 


Brucitef 


pearly 


white 


2 


sectile 


Thomienolite 








/ 


Sulphur 


adamantine 


yellow, gray. 


2 


brittle to 


resinous 


brown 


sectile 


Strnvite 










Tronat 

(Natron, Urao) 


vitreous 


white 


2 


sectile 


Sepiolitef 

(Meerschaum) 


dull, brightens in 
streak 


white, partly 
yellowish 


2.25 


sectile 


Boraxf 

(Tinkal) 


resinous to 
vitreous 


white, in part 

gray 


2.25 


brittle to 
sectile 


Tsohermigitet 

(Ammonia Alum) 


vitreous 


white 


2.25 


brittle 

• 



1. VERY SECTILE. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



ff. capil., acic, 

scaly. 

S. reniform, 

botrydl., lamel., 

incrustation 

ff, acic, scaly. 
S, drusy incrus- 
tations, masv. 

Hex. 

H. r'dl., tab. 

scaly. 

S, massive. 

O'rhm. 

ff. pyramidal. 
/S^.masv.^lamel., 
rounded, crust- 
like, powdery, 
interspersed. 

Mel. 

H. colum., fibr. 

S. massive. 



Amorphous. 
S. massive, 
nodular. 



Mel. 

^. short colmn., 

tabular. 



CLEAVAGE 

AND 
FRACTURE. 



Isom. 

H. pentagonal, 

hmhdrl. 

S. lamellar 



CL perfect in 
one direction. 
Fr. fibr., scaly, 
granular. 



CI perfect in 
one direction. 
Fr, fibr., scaly. 

CI perfect. 
Fr, shelly, 
stalky, fibr 



CI V y observ. 



CI, i-i perfect 



Fr, in large 
masses, con 
choidal; in 
small, earthy, 
compact 



CI, ii observ- 
able 



Fr. fibrous. 



CHEMICAL FORMULA. 



REMARKS. 

Sp. Gr., Reactions. 

>| = Associated Minerals. 



A1,(S0,),.18H,0 



2(Zn,Cu)(0H),. 
((Zn,Cu)OH),CO, 



MgCOH), 



Na^aH(C0,),.2H,0 



Mg,H,Si,Q 



10 



Na^B,O,.10H,O 



A1NH,(S0,V12H,0 



G. ± 1.7. 

Taste astringent. Yields water 
and SOs in closed tube. Blue 
with Co solution. When de- 
prived of water inftisible. 
A. Clay, Lignite, Pyrite, Alum, 
ooal. 



G. 3.7. 

Soluble with efi^ryescence in 
hydrochloric acid. A. Limo- 
nite, Chalcopyrite, Zincblende. 

G. 2.3. 

Greasy to touch. Yields water, 
becoming opaque. BB infusi- 
ble, but vividly incandescent. 
With Co solution, violet red. 
Soluble in acids. A. Serpentine, 
limestone, Chromite. 



G. 2. 

Melts and ignites 
flame. (See II. 4.) 



in candle 



G. 1.4. 

Soluble in water. Alkaline re- 
action and taste. Only occurs 
in powder. Colors flame in- 
tensely yellow. A. Mirabilite, 
Halite. 

G. 0.988-1.279. 

Can be cut by the nail. Unctu- 
ous to the touch ; adhering to 
the tongue. BB yields water 
and then burnt odor. Violet- 
red with Co solution. A, Chal- 
cedony, Opal, Chlorite. 

G. 1.7. 

Soluble in water. BB pufils up 
and fuses to a clear bead called 
borax glass. Fused with fluor- 
spar and KH3O4 colors flame 
green. A. In waters of salt 
Fake of Thibet and in mineral 
springs of (^hambly (Canada 
East) and Borax Lake, Cal., and 
the Tuscan lagoons. 

G. 1.5. 

Soluble in water. Alum taste. 
Yields water and sublimes, 
leaving coat of itself on tube. 
Melts In flame. Deprived of 
water, inftis. A. Clay. Gypsum. 
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111. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 



Ooslaritet 
(White Vitriol, 
Zinkvitriol) 



Epsomitet 

(Bittersalz) 



Annabergitet 

(Nickelbliithe) 

Hydrosinoite 

(See pp. 70, 130) 

Fharmacolitet 

(Arsenbliithe) 



Coqnimbite 



Senarmontitet 

Sideronatrite 

Chalcanthite 
(Blue Stone, Blue 
Vitriol, Kupfer- 
vitriol) 

Qnenstedtite 

Vivianite 
(Blaueisenerz) 

Keiqnelionite 

BiotRe 

0dagnesiagliminer) 



LUSTRE. 



vitreous 



vitreous 



glinting to dull 



vitreous, pearly, 
silky 



adamantine 
resinous 



vitreous 



vitreous, pearly, 
dull 



pearly on 



COLOR. 



white, gray 



white, pale yel- 
low, pale red 



apple-green 



white 



white, gray 



blue 



blue, green, white 



black, brown, 
dark green 



HARD'SS. 



2.25 



2.25 



2.25 



2.25 



2.25 



2.5 



2.5 



2.5 



TENACITY. 



brittle 



brittle 



sectile to 
brittle 



sectile 



brittle to 
sectile 



brittle to 
sectile 



sectile 



brittle to 
sectile 



1. VERY SECTILE. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



O'rhm. 

H. colmn., acic. 

*Sf. reniform, 

incrustations. 

OVhm. 

H, acic, capil. 
S. incrusta- 
tions, coating. 

Mel. 

H. capil., acic, 

scaly. 

S» coating, 

massive, intsp. 

Mel. 

H. capil., acic. 
S* spherical, 
botryoidal, he- 
patic, in crusted, 
coating. 



Isom. 

H. octahedral. 

S. massive. 



Trcl. 

H. tab., scaly. 
S, incrusted, 
rounded, coat- 
ing. 

Mel. 

H. acic, scaly. 

S. masv., intsp. 

Mel. 

H, foliaceous, 
scaly, tabular, 
short colmn. 
S. masv., intsp. 



CLEAVAGE 

AND 
FRACTURE. 



GL ii observ- 
able. 
Fr, granular. 



CL i-i distinct. 
Fr, granular, 
fibr., earthy. 



01. i-i perfect. 
Fr. earthy. 



Ct ii perfect. 
Fr. fibr., stel- 
late, earthy. 



CI. 1 distinct. 
Fr. granular, 
compact. 



Fr. compact, 
stalky 



Gl. i-i perfect. 
Fr. fibrous, 
earthy. 

CT.0 highly 
eminent. 
Fr. shelly, 
scaly. 



CHEMICAL FORMULA. 



ZnSO^.THjO 



MgS0,.7H,0 



Ni3(AsO,),.8H,0 



(Ca,Mg)3(A80J,. 
6H,0 



SbA 



CuS0,.5H,0 



Fe3(POJ,.8H,0 



(Mg,Fe),(K,H), 
(Al,Fe),(SiO,), 



REMARKS 

Sp. Gr., Reactions. 

>| = Associated Minerals. 



G. 2. 

Crystals rare. Soluble in water. 
Taste astringent, metallic, and 
nauseous. Yields water. sBeA. 
with soda, a coat of ZnO, and 
hepar reaction. A. Blende. 



G. 1.7. 

Crystals rare. Soluble in water. 
Taste bitter and saline. Melts 
in candle flame. ./I. Marl, Pyrite. 



G. 3. 

BB, see II. 5. 



G. 2.6. 

BB in closed tube yields water 
and becomes opaque. BB in 
O.F. fuses with intumescence to 
enamel and colors flame lisht 
blue (As) ; ignited mineral alka- 
line to test paper. Insoluble in 
water, but readily soluble in 
acids. A. Niccolite, Chloanth- 
ite, Pyrargyrite. 

G. 5.2. 

Melts in candle flame. BB in 
closed tube fuses and partially 
sublimes. On coal gives white 
coating, which, in K.F., colors 
outer flame greenish blue. 
A. Valentinite, Kermesite na- 
tive Antimony. 

G. 2.2. 

Crystals rare. Treat metallic, 
astringent. Soluble in water. 
Moistened and rubbed on knife- 
blade coats it with copper. BB 
yields water and SO^. with soda 
on coal, metallic Cu. A. Melan- 
terite, Pyrite, Chalcopyrite. 



G. dz 2.5. (See n. 6.) 



G. 2.9. 

Crystals seem hex. Yields a 
little water. Whitens and fuses 
on thin edges. With fluxes, re 
action for iron. A. ConstituenI 
of Granite, Gneiss, Mica Slate. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 



B^idolite 

^^Bflinochlor) 



y (Common Salt, 
Steinsalz) 

Oay-Lnssite 

Sylvitet 

(Sylvin) 



Kainite 

Thenardite 

Saooinitef 
(Amber, Bernstein) 



\ 



Bieberitet 
(Kobaltvitriol) 

Amarantite 

(Hohmannite) 

MiiBOGvite 
^Potash Mica, 
/Kaliglimmer) 



Valentinitet 

(Weissspiessglaserz) 



LUSTRE. 



pearly on 



vitreous to 
resinous 



vitreous to 
resinous 



vitreous 



waxy 



silky to vitreous 



pearly on 0, often 
metalloid 



adamantine 
pearly on 



COLOR. 



green ; when con- 
taining chromium , 
blue 



white, gray, 
blue (seldom), 
red (seldom) 



white, gray 



yellow, gray 



yellow, brown, 
red, white 



flesh- to rose-red 



gray, white, 
light yellow, 
light brown 



white, gray, 
light yellow, 
light brown 



HARD'SS. 



2.5 



2.5 



2.5 



2.5 



2.5 



2.5 



2.5 



2.5 



TENACITY. 



sectile 



brittle to 
sectile 



brittle to 
sectile 



sectile to 
brittle 



brittle 



sectile to 
brittle 



sectile 



sectile 



1. VERY SECTILE. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Mel. (?) 
H, foliaceous, 
scaly, tab., pyr. 
S. masv., intop., 
small reniform, 
lamellar. 



Isom. 

H, hexhdl. 

& masv., intsp.y 

lamellar. 

Isom. 

H. hexhdl., 
cubo-oetdl. 
S, massive. 

Mel. 

H, tabular. 

S, massive. 



Amorphous. 
S. masv., lam el. 



Mel. 

S^ efflorescence. 



Mel. 

H. foliaceous, 
scaly, tab., pyr. 
S, masv., intsp. 



O'rhm. 

H. scaly, acic, 

splintery. 

S, massive. 



CLEAVAGE 

AND 
FRACTURL 



CI. perfect. 
JFV. scaly, com- 
pact, short fibr. 



Gl. cubic, per- 
fect. 
Fr. gran., fibr. 



CI. cubic, dis- 
tinct. 
Fr. granular. 

CI. i-i distinct 

I less so. 
Fr. fine gran. 



Fr. masv., con- 
choidal 



Fr. crumbly 



CI. perfect. 
Fr. shelly, 
scaly, compact. 



CI. I perfect. 
Fr. short stel- 
late. 



CHEMICAL FORMULA. 



(Mg,Fe).Al,H,Si,0„ 



NaCl 



Ka 



KCl,MgS0,.3H,0 



040^64^4 



CoS0^.7H,0 



(K,Na)H,AUSiO,)3 



SbA 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. ± 2.7. 

Crystals seem hexagonal. Often 
strons^ly dichroic. Transp. to 
transiue. crystals flexible and 
somewhat elastic. BB yields 
water. In platinum forceps fuses 
on edges to gray-black glass. In 
HsSO^wholTy decomp. A. Gar- 
net, j[)iop6ide, Titanite, Adu- 
laria, Albite, Magnetite, Pen^ 
ninite, Serpentine, Chromite. 

G. ± 2.1. 

Taste pure saline. Soluble In 
water. Solution precipitates 
AgNOs. BB fuses often with 
decrepitation, and colors flame 
deep yellow. A. Clay, Gypsum, 
Anhydrite. 

G. 2. 

Soluble in water. Pungent taste. 
BB melts on wire, coloring flame 
violet. A. Camallite, Halite, 
Kainite. 



G. 2.1. 

Soluble In water. Taste pun- 
gent. BB melts in flame. 
A. Camallite, Sylvlte, Halite. 

G. ±: 1. 

Electric by friction. Melts in 
candle flame and burns with 
ilium, flame and pleasant odor. 
With HsS04 brown solution. 
A. In loose masses, also in clayfl 
and marls sometimes. 

G. 1.9. 

Taste astringent. Soluble in 
water. Yields water and SOo in 
closed tube. Blue, borax glass 
bead. A. Product of decomp. 
of cobaltiferous minerals. 

G. 3. 

Crystals seem hex. In closed 
tube gives water. BB whitens 
and fuses on thin edges to 
gray or yellow glass. A. Prin- 
cipal constituent of Mica-schist, 
Gneiss, and Granite. Does not 
occur with Augite nor with 
Labradorite. 

G. 5.5. 

Melts in candle flame. Inclosed 
tube fuses and partially sub- 
limes. BB ch. fuses easily and 
gives white coat, which imparts 
to R.F. green-blue color. 
A. Antimonite, Kermesite, Ga- 
lenite. Blende. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS. 


TENACITY. 


Hydrozinoite I 

(Zinkbliithe) 
See p. 130) 

Seweylitef 
(Gymnit) 

Lepidolitet 

(Lvl^ionglimm er, 
yitliionit) 

PJiiogopitet 
Hatlookite 


dull 

resinous 

pearly, partly 
submetallic 

pearly 


white 

yellow 

violet, light red, 
dark green, gray 

brown, red, yellow 


2.5 

2.5 
2.5 

2.5 


sectile to 
brittle 

brittle 

sectile 

sectile to 
brittle 



Langite 

Zinnwaldite 

Snsiezite 



2. 



Camallitet 



Olauberitet 



Mellitet 

(Honigstein) 



vitreous 



vitreous to 
resinous 



greasy 



red, white 



white, gray, light 
yellow 



yellow, brown, 
white 



brittle 



brittle 



brittle 



1. VERY SECTILE—2. SECTILE, 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



S, masY., rem- 
form. 



Amorphous. 
S. massive. 



Mel. 

H. foliaceous, 

scaly. 

S, massive. 



Mel. 

H. foliaceous, 

scaly, tab. 

S» interspersed. 



CLEAVAGE 

AND 
FRACTURE. 



Fr, conchoidal, 
shelly, granu- 
lar, compact, 
earthy 



Fr, compact 



CI highly 

eminent. 

Fr, scaly, gran. 



CI highly 
eminent 



CHEMICAL FORMULA. 



Zn(OH),(ZnOH),C05 



Mg,H,Si30„ 



Al,Fe(Li,K,Na)3 
C0H,F),SiA6 



(Al,Fe),(Mg,Fe), 
(K,Na),(OH,F),SiAx 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. ± 3.6. 

Soluble with efiTeryescence. In 
closed tube yields water. BB 
yields CO^ is yellow while hot. 
Coats coal near assay, which, 
with soda, yields Zn vapors. 
Moistened with C!o sol. turns 
green. A. Calamine, Smith- 
sonite. 

G. 2.2. 

Closed tube gives much water. 
BB fiises on edges and becomes 
opaque. Decomposed by HCl. 
A. Serpentine, Magnesite. 

G. ± 2.9. 

Crystals seem hex. Melts in 
candle flame. Yields water. 
BB fuses with intumescence 
and colors flame lithium-red. 
A. Tourmaline bearing granites, 
and with tin ore. 



G. 2.9. 

Crystals seem hex. Yields water 
which often tests for F. BB 
whitens and fuses on edges. 
Decomposed by HSSO4. 
A. Especially characteristic of 
serpentine and crystalline lime- 
stone and dolomite. 



Sectile. 



OVhm. 

H. pyramidal. 

S, massive. 



Mel. 

ff. tab., colmn. 

S. massive. 



Tetrag. 

H. pyramidal. 



Fr. coarsely 
gran., compact 



CI. perfect. 
Fr. thin shelly. 



CI. 1 distinct 



MgCl,.KC1.6H,0 



Na,Ca(SOj, 



A1,C„0„-^8H,0 



G. 1.6. 

Crystals rare. Deliquescent. 
Taste pungent Melts in candle 
flame. BB fuses easily. Soluble 
in water. Strongly ^osphor- 
escent. A. Sylvite, Kieserite, 
Halite. 

G. ±: 2.7. 

Taste bitter. Partially soluble 
in water. Melts in candle flame. 
BB decrepitates, turns white, 
and fuses, coloring flame yel- 
low. WitJhi soda gives hepar 
reaction. A. Halite, clay. 



G. ± 1.5. 

Whitens in candle flame but 
does not take fire. Yields water. 
Decomposed by boiling water. 
Soluble in HNOs. A. Lignite. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 



Phoseenitet 

(Bleinornerz) 



Gibbsite 



Mendipitel 
(Chlorspath, 
Berzelite) 



Caledonitet 

(Allied to Lead- 
hiUite) 



Arsenolite]: 

(Arsenolith) 



Wulfenitet 

(Gelbbleierz) 



StoMtet 

(Soheelbleierz) 



Caloite 

(Qlflc Spar, Iceland 
)ar) 



LUSTRE. 



adamantine to 
resinous 



adamantine, 
pearly on cleav- 
age planes 



resinous 



adamantine 



adamantine, vit- 
reous, resinous 



resinous 



vitreous, dull 



COLOR. 



gray-white, pale 
yellow, pale green 



yellow, white to 
pale yellow 



verdigris-green 
mountain-green 



white 



yellow, white, 
gray, red 



gray, brown 



in all colors, 
generally white 



HARD'SS. 



TENACITY. 



brittle 



brittle 



brittle 



sectile 



brittle to 
sectile 



seotile 



brittle 



2. SBCTILE. 



CRYSTAL SYSTEW, CLEAVAGE 




REMARKS, 


HABIT, AND | AND 


CHEMICAL FORMULA. 


Sp. Gr., Rgtc«o<i>. 


STRUCTURE, 


FRACTURE. 




A ^ Aisoclated MInarali. 








G, ± 6.2. 








Mells In candle flame. Efler- 


Tetrag. 


CI. I and ii 




vewes wllh acids. BB melM 
eOfUy to yellow ([lobale. which. 


^.colmn.,pyr., 


perfect 


(PbCl),CO. 


cryEialline C'*. Iq R F metal- 


cuboid. 


distinct 




Itoieari and white coalofPbCl, 
Bead of mere™. Mlt wUh Cu 
glvei reattloii tor CI. -*. tenia- 
site, Galeolle. 

G. ± 7.1. 


O'rhm. 

H. columnar. 

& radial. 






In closed tube dectepitates and 


CI. I perfect 
I AI 102° 36' 


Pb.O,Cl. 


becomes more yellow. BBftises 

mcroam. bead and Cu'showB CI. 
A. Earthy Maiiganew Oxide, 
clay. 


Mel. 


CI. ii, alBo I 




G. ± 6.4. 


S. tDlamnar. 


andO. 


(Pb,Cu),SO.CO, 


rSJem-^ " Wi'th aod" In R.l\! 


S. masBiTB. 


Fr. uneven. 




buiion of load. A. Lead ores, 
G. + 3.7. 










H. octdl., capil. 




As.0, 


i'i"S";sir,£-Kri 


S. botryoidal, 
Btalao., earthy. 




lK>meric minerel, Claudellla 
cryBtolUffiamoQoolinic. 






A- Ores of silver, lead, areenlca] 
iron. etc. 


Tetrag. 


CI 1 very 




G. ± 6.5. 


ff tab., cuboid 


smooth 


PbMoO. 


Ibres. BB, wIttibEirax.eolorlea 


pyramidal. 


distinct. 


ulHc !^°' Ac'nTcItV'^l^nTm 


S. massive. 


Pr. granular. 










G. ±8. 








BB d.H-repllfl(es and fuses to s 


Tetrag. 

II. pyr., cuboid 


CI. imperf. 


PbWO, 


cryslalllnc. luMronB, and motal- 
llfpearl. With mcresm. salt In 

K.F., l«Qom^ Slue 'on coollne. 


short tabular. 












A. LepIdoUle, unnky QuaTtz. 


Hex. 

ff. r'dl,, eolmn. 

acicular, tab., 

flcalenohedral. 


CI. K, 105°, 
highly perfect. 

i^. gran., com 


CaCO, 


G. ± 2 6. 

BB infusible. Strontrly lumi- 
noua. Soluble in floiSs with 
etTervescenee. A. In ore Teins, 


rounded, lamel. 


pact, stalky, 
fibr., earthy. 




limestonB.^geodes. etc., very 
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III. MINERALS OF NON-METALLIC LUSTRE, 



NAME. 



Vanadinitet 

(Yanadinspath, 

Yanadinbleispath) 



Anhydrite 

(Kl^stenit) 



LUSTRE. 



resinous 



vitreous, ii pearly, 
resinous 



Celettite 

(Gtrfestin) 



Ba^te 

(Heavy Spar, Ba- 
^es, Schwerspath) 



Anglesite 

(Vltriolbleierz) 



Beaiudte 

(Batixite) 



Polyhalitel 



vitreous, some- 
what pearly 



COLOR. 



yellow, brown 



white, pale red, 
pale blue, gray 



white, blue 



vitreous, some- 
what pearly, res- 
inous, silky 



adamantine 
resinous 



dull, earthy 



vitreous, resin- 
ous, silky 



all colors, prin- 
cipally red and 
yellow 



HARD'SS. 



white 



whitish, grayish 
to ochre-yellow, 
brown, and red 



red, gray 



TENACITY. 



brittle 



brittle 



3(?) 



brittle 



brittle 



brittle 



sectile 



brittle 



2. SECTILE. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE 



Hex. 

H. acio, short 

columnar. 

S. small reni- 

form. 

O'rhm. 

H, tab., cuboid, 

splintery, short 

columnar. 

S, masv., lamel. 

O'rhm. 

H, tab., colmn.) 

acic. 

iS.masv.jlamel., 

nodular. 



O'rhm. 
H, tab., oolmn., 
acic, pyr. 
S, rounded, 
lamellar, masv. 



O'rhm. 
H, tab., colmn., 
acic, pyr. 
S. massive. 

(?) 

S. in round 
dissem. grains, 
masv., oolitic, 
earthy. 

(?) 

(usually com- 
pact, fibrous) 
H splintery. 
S. massive. 



CLEAVAGE 

AND 
FRACTURE. 



jFV. fine 
stalky, fibrous 

Ct ii perfect 

^ V dist. 

Fr, granular, 
stalky, com- 
pact, splintery. 

CI. perfect 
I observbl. 
I A 1, 104° 
jpV. stalky, fibr., 
fine gran., com- 
pact. 

Ct perfect 
I observbl. 
I A 1, 102° 

jFV. shelly, fibr., 

gran., compact, 

earthy 



CT. perfect 
I observbl. 
I A 1, 104° 

Fr, compact. 



Fr, earthy 



Fr. stalky, fibr. 



CHEMICAL FORMULA. 



Pb,Cl(VO,). 



CaSO^ 



SrSO, 



BaSO^ 



PbSO, 



A1,0(0H), 



Ca,Mg,K,(S0,),.2H,0 



REMARKS. 

Sp. Gr., Reactions. 

A "^ Associated Minerals. 



G. it 6.9. 

In closed tube decrepitates and 
yields faint white sublimate. 
BB ch. fuses to black mass, 
which, in R.F., gives metallic 
bead. After oxidizing idl the 
lead the black residue gives, 
with mcrcsm. salt in R.F., green 
bead, which becomes yellow in 
O.F. A. Calcite, Galenite. 

G. 2.9. 

Crystals rare. Soluble in HCl. 
BB fuses, coloring: flame red- 
dish yellow, and yielding bead 
which reacts alkaune. A. Clay, 
Calcite, Gypsum, Halite. 

G. 4. 

BB frequently decrepitates and 
fUses to white pearl, coloring 
flame red, and giving off SOj. 
Ch. fuses easily to a button. 
Residue alkaline. With soda, 
hepar reaction on silver. 
A. Limestone, marl. Calcite, 
Gyx>8um, Sulphur, also in Ga- 
lena veins. 

G. 4.3-4.7. 

BB decrepitates and fuses, color- 
ing flame yellowish green and 
giving off SO^. With soda, hepar 
reaction on silver. A. Fluonte, 
Galenite, Argentlte, Pyrargy- 
rite, Proustite, Niceolite, Chlo- 
anthite, Chalcopyrite, Pyrolu- 
site, Psilomelane, Hematite, 
Limonite. Frequent in gangues 
of silver and lead ores. 

G. di 6.2. 

Crystals rare. Decrepitates. 
Fuses in candle flame. BB cA., 
in O.F., clear bead, which be- 
comes milk-white on cooling. 
R.F. reduced with effervescence 
to metallic lead. With soda, 
hepar reaction. A. Cerussite, 
Galenite. 

G. 2.5. 

In matrass yields water. With 
cobalt solution, blue color. 
A. Limestone. 



G. 2.7. 

Crystals rare. Melts in candle 
flame. Yields water. BB ftises 
and colors flame yellow. Ch. 
fuses to reddish bead, which in 
R.F. becomes white. Partially 
soluble in water, leaving CaS04, 
which dissolves in large excess 
of water. A. Halite. 
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III. MINERALS OF NON-METALLIC LUSTRE, 



NAME. 



Kieseritef 

(Kieserit) 



Cnrolite 
(^olith) 



Allophanef 
(Riemannit) 

Paohnolite 

Wavellitet 

(Hydrargyrite, 
Striegisan) 

Fibroferrite 
HankBite 
Bomerite 
Laurionite 

Peganitel 

Diokinsonite 

Adamite^ 

Boselite 



Fyromorphite 
(Griinbleierz, Braun- 
bleierz, Buntbleierz) 



LUSTRE. 



glinting 



vitreous, pearly 



vitreous 



vitreous, silky 



vitreous, resinous 



COLOR. 



white, gray, light 
yellow 



white, gray 



white, blue, yel- 
low, green, brown 



in all colors, prin- 
cipally yellow, 
green, and white 



green, gray, 
white, bluish 



HARD'SS. 



TENACITY. 



brittle 



brittle 



brittle 



brittle 



3.5 



vitreous to 
adamantine 



resinous to vitre- 
ous or adaman- 
tine 



honey-yellow ; 
externally, often 
violet. 
Streak, white 



green, brown, 
yellow, white 



3.5 



3.5 



brittle 



sectile 



brittle 



2. SECTILE. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



CLEAVAGE 

AND 
FRACTURE 



Mel. 

ff. pyramidal. 

S. massive. 



Mel. 

S short colmn., 

cuboid. 

S, massive. 

Amorphous. 
>S. usually in 
thin incrusta- 
tions, mammil- 
lary, stalactitic, 
massive. 

O'rhm. 
JJ. acicular. 
S. reniform, 
hemispherical. 



O'rhm. 
ff. short acic. 
S. incrusted, 
warty. 



O'rhm. 

II. short colmn. 

/S. interspersed, 

coating. 

Hex. 

H. long and 

short columnar, 

acicular. 

S. reniform, 

botrydl., mas v., 

incrusted. 



CHEMICAL FORMULA. 



GL 1 distinct, 
/v. gran., com- 
pact. 

CT. in three 
nearly perpen- 
dicular planes. 
Fr, coarse 
gran., large 
shelly. 



Fr. eonchoidal, 
compact 



MgSO^.H,0 



AlF,.3NaF 



Al,SiO,.5H,0 



CL distinct. 
Fr. radial. 



Fr. short fibr. 
to compact 



((A1.0H)3(P0J,X. 
9H,0 



(OH5Al,PO,),.3H,0 



CI i-i very 
distinct 



Fr. compact, 
short radial 



(ZnOH)ZnAsO^ 



Pb^ClCPOJ. 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 2.5. 

Weathers easily. Absorbs water. 
Crystals rare. Soluble in water. 
Fuses easily. A. Camallite. 
Sylvite, Halite. 

G. =h 3. 

Crystals rare and apparently 
isom. Melts in candle flame. 
Heated in open tube so that 
flame enters tube, gives off HOP 
and etches glass. Colors flame 
yellow, and gives blue with Co 
solution. A. Siderite, Galenite, 
Chalcopyrite, Zincblende. 



G. 1.8. 

Yields much water in closed 
tube. Crumbles. Gelatinizes 
with HCl. BB infusible. 
A. Limonite, alum slates. 



G. 2.3. 

Crystals small and rare. Yields 
much water, last portions of 
which taste acid. BB, in for- 
ceps, swells and splits to fine 
acicular particles, which are 
infusible, but color flame green. 
With Co solution, blue. 
A. Hematite, Limonite, Pyrolu- 
site, quartz slates, sandstones. 



G. 2.5. 

Yields water and becomes vio- 
let. Cracks open. BB infusible 
A. Wavellite. 



G. 4.34. 

Easily soluble in dilute HNOs 
In matrass decrepitates feeblj 
and yields a little water, be 
coming white and porcelanous 
With soda, a ring of As. BB ch 
coating of ZnO and feeble odoi 
of As. Borax, in O.F., pearl 
yellow, but colorless on cooling 
A. Limonite, native Silver. 

G. 6.5-7.1. 

In closed tube, white sublimate 
(PbClj). Fuses easily, colorini 
flame bluish green. BB ch 
fuses, and, on cooling, assume 
polyhedral forms. Soluble ii 
HNOg. CI reaction with mcrcsm 
salt and CuO. A. Cerussite 
Galenite, Barite. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 



Chrysooolla 

(One variety) 
(Kieselkupfererz) 
(See II. 2, 3, 5) 



Sesoloizite 

(Khombiseher 
Vanadit) 

( Stilpnomelane 
1 Chaloodite 

Mimetitet 

(Mimetesit, 
Kampylit) 



Cernssite 

(Weissbleierz) 



LUSTRE. 



dull) usually glint- 
ing ; when lus- 
trous, greasy 



vitreous 



Lanmontitel 

(Caporcianite) 

Cbiolite 

Piorolite 

(Serpentine, Chrys- 
otile, Ophite) 

Bindheimite 

StUbitet 

(Desmin) 



resinous to 
adamantine 



COLOR. 



verdigris-green to 
sky-blue 



black to olive- 
brown 



HARD'SS. 



3.5 



adamantine, 
resinous, pearly, 
silky 



Eenlaaditel 

(Stilbite in part) 



vitreous, silky, 
I pearly 

feebly lustrous to 
earthy ; chrysotile 
silky 



vitreous, silky, 
i-i pearly 



yellow, brown, 
white, gray 



white, gray, 
black, brown 



vitreous 
i-i pearly 



white, pale yel- 
low, pale red 

dark green, less 
frequently yel- 
low, red, brown 

white, less fre- 
quently yellow, 
brown, and red 



white, red, less 
frequently yel- 
low, brown 



3.5 



3.5 



3.5 



3.5 



TENACITY. 



brittle 



seotile 



brittle 



brittle 



brittle 



brittle to 
seotile 



brittle 



brittle 



2. SECTILE. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Amorphous. 
S. fine reni- 
form, botrydl., 
masv., intsp. 



O'rhm. 

S. in clusters. 



Hex. 

H, short and 

long columnar, 

acic, thick tab., 

pyramidal. 

OVhm. 

H. colmn.,aoio., 

tabular, pyr. 

S. massive, 

incrustations. 

Mel. 

H. colmn.,acic. 

S. massive. 

O'rhm. 

S. massive, in- 

crust^d. 

Mel. 

^. broad colmn, 

splintery. 

S. massive. 

Mel. 

JET. tab., scaly, 
short colmn. 
S. masv., intsp. 



CLEAVAGE 

AND 
FRACTURE. 



Fr. massive, 
conchoidal in 
part 



CL 1 distinct 



CL I perfect 
1-i distinct 
i-i distinct. 
Fr. fine gran., 
earthy, com- 
pact. 

Ci I distinct. 
Fr. stalky. 

Fr. compact, 

conchoidal, 

splintery 



CL in one di- 
rection 



CI. eminent in 
one direction. 
Fr. thin shelly. 



CHEMICAL FORMULA. 



CuSi08.2H,0 



(Pb,Zn)VO,(Pb,OH) 



Pb,Cl(AsOJ. 



PbCO, 



AL(OHXCa(Si,0,),. 



(Mg,Pe)3H,Si,0, 



(Ca,Na,K,)Al,Si,0„. 
6H,0 



AL(Ca,8r)H,(SiO,).. 
3H,0 



REMARKS. 

Spt Gr., Reactions. 

A = Associated Minerals. 



G. ± 2.2. 

BB infusible. In closed tube 
blackens and yields water. 
With fluxes, reaction for cop- 
per. Gelatinizes with acids. 
A. Malachite, Cuprite, Chalco- 
pyrite, Limonite. 

a. 5.8. 

In matrass gives water. BB 
Aises and is partially reduced 
to button of metallic lead in a 
thick scoria. With borax in R.F. 
green elass, and with nitre in 
O.F. violet color, due to Mn. 
Mlcrocosmlc salt, chrome-green 
glass, orange-yellow in O.F. 
Dissolves in cold dilute HNOs. 
A. Green Pyromorphite. 

G. ± 7.1. 

Closed tube, white sublimate 
(PbCl;^. BB fUses to button. 
In R.F., As odor and reduced to 
metallic lead. Keacts for CI 
with bead of mcrcsm. salt satu- 
rated with CuO by coloring 
flame azure blue. A. Limonite, 
Psilomelane. 

G. 6.4. 

Sometimes crystals seem hexag. 
Often twins, and closed tube 
decrepitates and turns yellow. 
BB fuses very easily, and in 
R.F. yields metallic lead. Solu- 
ble with effervescence in HNOs. 
A. Pyromorphite, Galenite, 
Malachite, Limonite. 

G. 2.3. 

Weathers easily. Gelatinizes 
with HCl. BB fuses easily and 
swells up to white enamel. 
A. Stllblte, Calcite. 

G. ± 2.6. 

Yields water; fbses on edges 
with difficulty. Decomposed 
by HCl and H^Oi. Chiysotil 
leaves SiOs in fine nbres. 

G. 2.1. 

Crystals simulate o'rhm. At- 
tacked by acids without gela- 
tinizing. BB exfoliates and 
curves into vermicular forms, 
and fuses to a white enameL 
A. Heulandite, Chabasite, Lau- 
montite, Calcite. 

G. lb 2.2. 

Decomposed by HCl without 
gelatinizing. BB curls up, ex- 
foliates, and fuses to white 
enamel. A. Stilbite, Caldta. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS. 


TENACITY. 


Sooroditef 

(Arseniksinter, 
Eisensinter) 


vitreous 


green, brown 


4 


brittle 


Alnnitef 

(Alaunspath) 


vitreous, pearly 


white, gray, light 
yellow, light red, 
brown 


4 


brittle 


St^ntianite 

* 




vitreous, resinous 


white, gray, pale 
yellow, pale green 


4 


brittle 


• 

Witheritef 


vitreous to 
resinous 


white, gray, pale 
yellow 


4 


brittle 


Aragonite 


vitreous, silky, 
resinous 


white, gray, pale 
yellow, less fre- 
quently green, 
blue, red, violet 


4 


brittle 


Bromlite 

(Alstonite) 


vitreous, resinous 


white 


4 


brittle 


Barytocaloite 


vitreous 


white, yellowish 


4 


brittle 



2. SECTILE, 
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CRYSTAL SYSTEM, 

HABITiAND 

STRUCTURE. 



O'rhm. 

H. pyramidal, 

short colmn., 

short acicular. 

S. masv., finely 

reniform. 

Hex. 

ff. r'dl., tab., 

like octahedral, 

like hexahedrl. 

S. massive, 

nodular. 

0*rhm. 

ff, acio., dart- 
like, acute pyr. 
S. massive. 



O'rhm. 

H, pyr., tab., 

columnar. 

S. massive, 

reniform. 

O'rhm. 
l^.acic, long and 
short columnar, 
thick tab., dart 
like, chisel-like. 
S^. masv., lam el., 
renfrm,spherdl, 
hackly, incrust. 

OVhm. 

H. acute pyr. 

S. massive. 



Mel 

H. acicular. 

S. massive. 



CLEAVAGE 

AND 
FRACTURE. 



CL i-i distinct. 
iV. stalky, fine- 
gran., compact. 



CI perfect. 
Fr. granular, 
masv., earthy. 



CI. I distinct 

1-i " 
Fr, fibrous, 
thin st-alky. 



CL I distinct 

!"- Mess so. 
1-1 J 

Fr, radial. 



traces. 



CI. i-i distinct 

u 

jFV. stalky, fibr., 
shelly, com 
pact. 



Fr. fibrous, 
granular 



CHEMICAL FORMULA. 



FeAsO,.2H,0 



(A10),K(SiO,),.3H,0 



(Sr,Ca)C03 



BaCOj 



CaCO, 



(Ca,Ba)COj 



CL I perfect. 
Fr. granular, 
stalky. 



(Ca,Ba)C08 



REMARKS. 

Sp. Qr., Reactions. 

A = Associated Minerals. 



G. db 3.2. 

In closed tube yields neutral 
water and turns yellow. B£ 
fuses easily, coloring flame blue, 
leaving magnetic scoria. 
A. Pharmacosiderite, Limonite, 
Arsenopyrite, Pyrite. 



G. d= 2.6. 

Crystals very small. Decrepi- 
tates and is infusible. Yieldc 
water, sometimes (NH4)aS04, 
With Co solution yields fine 
blue color. With soda, hepai 
reaction. ^. On Trachyte. Nod- 
ular. In sand. 

G. ± 3.7. 

BB swells up. Throws out mi- 
nute sparks, fuses only on thin 
edges, and colors flame 8r red. 
Efiiervesces with acids. H«80^ 
produces precipitate in dilute 
solution. A. Silver, Lead, and 
Copper veins: also in depositc 
by itself. 

G. ±: 4.2. 

Crystals simulate hex. BE 
foses to bead and colors flame 
yellowish green. Assay tests 
alkaline after fusion. Dissolvee 
in HCl with efiervescence. The 
dilute solution precipitateE 
white with H1SO4. A. Galenite, 
Alstonite, Barytocalcite. 

G. 2.9. 

Often twinned and multiple 
twinned. BB falls to pieces, 
loses COs. and glows brightlv. 
Dissolves with efiiervescence in 
acids. Moistened with HCl 
gives Ca color to flame. 
A, In veins of limestone. Dolo- 
mite, and basalt. In Gypsum, 
Limonite, and Siderite deposits, 

G. 3.7. 

Crystals simulate hexagonal, 
Soluble in hydrochloric acid 
with efi'ervescence. BB ftises on 
thin edges and colors flame yel- 
lowish green. Alkaline aitei 
ignition. A. Witherite, Baryto- 
calcite. 

G. 3.6. 

Dissolves in dilute HCl. BB in- 
visible. Colors flame yellow- 
ish green. Strong ignition pale 
green color and aflerwardf 
alkaline reaction. A, Alstonite 
Witherite. 
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III. MINERALS OF NON-METALLIC LUSTRE, 



NAME. 



Triphylitet 

(Triphjlin) 



PicroliteJ 

(Variety Serpentine) 
(See III. 2, ante) 



Zino Blende 

(B^nde, Black Jack, 
S^lerite) 



\ / 



Bismntite 
(Bismutospharit, 
Wismuthocher in 
part) 



Ili]K>rite 



Ankerite 

(Braunspath in part) 



Dolomite 

(Bitterspath, 
Braunspath in part) 



LUSTRE. 



resinous 



feebly waxy 



adamantine 



generally dull or 
glinting, resinous 



vitreous 



vitreous, pearly 



vitreous 

R partly pearly 



COLOR. 



greenish, gray, 
blue in spots 



yellow, green,* 
white 



yellow, red, green, 
and white very 
seldom 



gray, light yel- 
low, light green 



in all colors; black, 
red, and brown are 
most uricomTnon 



gray, white, yel- 
lowish, brownish 



white, gray, yel- 
low, red, brown, 
green 



HARD'SS. 



TENACITY. 



brittle 



brittle to 
sectile 



very brittle 



brittle 



brittle 



brittle 



brittle 



2. SECTILE. 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



O'rhm. 
S- massive. 



Amorphous. 
S. in crusted, 
massive. 



Isom. 

H. octahedral, 

tetrdl., dodecdl. 

S. masv., intsp., 

rounded. 



Crystalline. 
5f.masv.,intsp., 
small spheroid. 



Isom. 

ff, hexahedral, 

octahedral. 

S. masv., intsp. 



Hex. 

II, obtuse r'dl. 

S, massive. 



Hex. 

ff, acute or 
obtuse r'dl. 
S. massive. 



CLEAVAGE 

AND 
FRACTURE. 



CI. i-i distinct 

less so. 
Fr. large gran. 



jpV. compact ; 
in large pieces, 
conchoidal ; in 
small, splintery 

CI. I perfect. 

Bethlehem 

variety very 

slight. 

Fr. granular, 

compact. 



Ft. earthy, 
compact, crum- 
pled, shelly 



CI. 1 perfect. 
Fr. stalky, 
compact, gran., 
earthy. 

CI. R, 106^, 
perfect; faces 
often curved. 
Fr. granular. 

CI. R, 106^, 
perfect; faces 
often curved. 
Fr. granular, 
compact. 



CHEMICAL FORMULA. 



Li(Fe,Mn)PO, 



(Mg,Fe)3H,Si,0, 



ZnS or 
(Zn,Fe,Mn,cd)S 



BiO.Bi(OH),C03 



CaF, 



(Ca,Mg,Fe,Mn)CO, 



(Mg,Ca)CO, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. db 3.6. 

Weathers. BB turns dark and 
gives off some water. Fuses, 
coloring flame Li red, with pale 
bluish green at exterior cone 
of flame. With borax, an iron 
bead. With soda, reaction for 
Mn. Soluble in HCl. ^. Beryl. 
In granite. 

G. ± 2.5. 

Greasy to touch. Bitter odor 
when breathed on. Fibres not 
flexible. Yields water. Fuses 
on edges with difficulty. 
A. Serpentine. 

G. ±:4. 

Open tube 80^^ and generally 
changes color. BB very difficult 
to fuse. Ch,, with soda, green 
Zn flame. In R.F. on coal a 
zinc coat. Bethlehem variety 
crypto-crystalline. A. (1) Arse- 
iiopyrite, Chalcopyrite, Pyrite. 
Galenite, Siderite, Baryte. (2) 
Pyroxene, Aplome-Gamet, Mag- 
netite, Magnetopyrite. Fre- 
quent in gangues of silver and 
lead ores. 

G. 6.9. 

Soluble in HCl with efferves- 
cence and deep yellow solu- 
tion. Melts in candle flame. In 
matrass decrepitates and gives 
water. BB R.F. button of Bi 
and gives coal yellow coat. 
A. Native Bismuth and Bis- 
muthinite. 

G. ± 3.1. 

In closed tube decrepitates, loses 
color, and phosphoresces. BB 
fuses, coloring flame red. Resi- 
due reacts alkaline. WithHsS04, 
ftimes etch glass. A. In gangues 
of metallic ores. In beds and 
veins. With gneiss, mica slate, 
clay slate, and in limestones. 
With a great many minerals. 

G. 3. 

Soluble with effervescence in 
HCl. BB infusible. Darkens 
and become;* magnetic. 
A. Siderite, Galenite, Blende. 

G. 2.8. 

Soluble with effervescence in 
warm HCl, slowly in cold HCl. 
BB does not fuse to clear mass 
with soda on platinum foil. 
Glows and gives off COj. 
A. In extensive beds. Serpen- 
tine and other magnesian rocks, 
With a great many minerals. 
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III. MINERALS OF NON^METALLIC LUSTRE, 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS. 


TENACITY. 


Pistomesite 

(Breunnerite) 

Crooidolite 

Siderite 

VSp^hic Iron, Eisen- 
mrth, Spatheisen 
stein) 


vitreous, K pearly 
vitreous, R pearly 


yellowish white 
yellowish gray 

pea-yellow 
Taabella-yellow 
yellow-gray 
yellow-brown 


4 
4 


brittle 
brittle 



Colemanite 
Levynite 



a 



NAME. 



LUSTRE. 



Mamesitet 
(H^alkspath, 

^Bitterspath) 
Seybertite 

9&odochro8itet 

(Rose Spar, Man- 

''ganspath, Mangan- 

ocalcit, Dialogit) 

BalBtonite 
Tttrooerite 

Smithsonite 

(2inkspath, 
"' Galmei in part) 

Cervantite 

Margaritef 

(Perl-Glimmer, 
Kalkglimmer) 



vitreous, dull 



vitreous, partly 
pearly and res- 



inous 



vitreous to 
resinous 



pearly 



COLOR. 



white, pale yel- 
low, gray, black 



rose-red 



white, pale yel- 
low, pale green, 
gray, brown 



white, gray, 
pale green 



HARD'SS. 



4.5 



4.5 



4.5 



4.5 



CRYSTAL SYSTEM, 
HABITi AND 
STRUCTURE. 



Hex. 

H. obtuse r*dl. 

S. massive, reni- 

form. 

Hex. 

H, obtuse and 

acute r'dl., acute 

scalenohedral. 

/S. spherical, reni- 

form, massive. 

Hex. 

H. obtuse and 

acute r'dl., acute 

scalenohedral. 

S. botrydl., reni- 

form, warty, masv. 

Mel. 

H, thin tabular, 

scaly. 

8. massive. 



2. SEGTILE—3. SEMI-HARD. 
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FAL SYSTEM, 
^BIT, AND 
RUCTURE. 


CLEAVAGE 

AND 
FRACTURE. 


CHEMICAL FORMULA. 


REMARKS, 

Sp. Gr., Reactions. 

A = Associated Minerals. 


1 

btuse r'dl. 
lassive. 

btuse r'dl., 
c, scalndl., 
e r'dl. 
lasv., reni- 
, warty, 
liar, lamel. 


CI. R perfect. 
Fr, coarsely 
granular, large 
granular 

CI, R, 107^ 
perfect; faces 
often curved. 
IV, gran., com- 
pact, shelly, 
rarely fibrous. 


(Mg,Fe)CO, 
FeCO, 


G. 4. 

Soluble with effervescence in 
warm HCl. BB infusible. 
A. Pyrite, Specularite. 

Or, H- 3.8. 

Dissolves with effervescence in 
warm HCl. BB decrepitates, 
evolves COs, blackens, and be- 
comes magnetic. With fluxes 
reacts for Fe. and with soda and 
nitre on platinum foil generally 
for Mn. A. In silver and tin 
gangues, also with gneiss, mica 
slate, and clay slate, and as clay 
ironstone in coal measures. 



li-hard. 



CLEAVAGE 

AND 
FRACTURE 



R, 107^ 30', 
ect. 

granular, com- 
, earthy. 



R, 107^, per- 
curved faces 
art 



CHEMICAL FORMUU. 



MgCO, 



R, 108°, per- 
curved faces 
art 



perfect, 
scaly, gran. 



(Mn,Ca,Fe,Mg)COj 



ZnCOj 



H,CaAl,Si,0„ 



REMARKS. 

Spi Gr., Reactions. 

^ = Associated Mineralsi 



G. 3. 

Effervesces with acids. BB infusible, whitens, 
loses COo, and glows brightly. Residue alka- 
line. With Co solution on platinum foil red 
color. A. Chlorite slate, Talc slate, Serpentine. 

G. ± 3.5. 

BB changes to gray, brown, and black. De- 
crepitates, but is infusible. With mcrcsm. salt 
and borax, in O.P., amethyst bead. R.F., by 
continued blowing, colorless. Co solution on 
platinum foil bluish green. Dissolves with 
effervescence in warm HCl. A. (1) Galenite, 
Blende, argentif Tetrahedrite, native Gold. 
(2) Limonite, Hematite. 



G. d= 4.2. 

Crystals mostly small. Soluble in warm HCl 
with effervescence. In closed tube yields CO*, 
and is yellowish hot, and white cold. BB in- 
visible. Co solution gives green color. 
A. Calamine, Galenite, Blende. 



G. 3. 

Yields water in closed tube. BB whitens and 
flises on edees. A. Chlorite, Corundum, Mag- 
netite, Rutue. 
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III. MINERALS OF NON-METALLIC LUSTRE. 











CRYSTAL SYSTEM, 


NAME. 


LUSTRE. 


COLOR. 


HARD'SS. 


HABIT. AND 
STRUCTURE. 


• 








Tetrag. 


Scheelitef 


resinous to 


brown, yellow. 


4.5 


H, pyr., seldom 


(Scheelspath) 


adamantine 


gray, white 


tab., lenticular. 










/S. masv., intersp. 


Gmelinite 










TripUtet 


resinous 


brown, black 


4.5 


Mel. 

S^ masv., intersp. 


FroBOpite 










WoUastonitef 

Childrenite 
Eosphorite 


vitreous, 

pearly, silky 


white, gray, 
seldom pale red, 
pale yellow 


4.5 


Mel. 

H, tab., splintery. 

S, massive. 








A 


TvBonite 
Thorite 
















iT^r 


Ghabazitet 


vitreous 


white 


4.5 


Hex. 

H, r'dl, cuboid, 


(Pnakolith) 
Lithiophilite 








obtuse pyr., lentie. 


ApophyUitef 

(Fischaugenstein, 








Tetrag. 


Ichthyopthalmit, 


vitreous 


white, pale yel- 


5 


H, tab., colmn., 


Tesselite, Oxhave- 


pearly 


low, pale red 


acute pyr., cuboid. 


rite, Xylochlor, 








S. massive. 


Leucocyclite) 








Isom. 


EulytiteJ 




brown, yellow, 
gray, white 




H, trigon., dodcl.. 


(Kieselwismuth, 


adamantine 


5 


often rounded. 


Agricolit) 






S, spheroidal. 


Berseliite 
Pyrrharsenite 








Agricolit Mel. 










Calamine 

(Kieselzinkerz, 
Galmei in part, 
Hemimorphite) 


vitreous, pearly, 
silky 


white, pale yel- 
low, pale blue 


5 


OVhm! 

H, tab., splintery, 

acic, capillary. 

S. reniform, 

incrusted. 


Enstatitef 
(Bronzite) 


i-i metallic, 
pearly, silky 


brown, green 


5 


O'rhm. 

H, colmn., acic. 


VariBoite 











3. SEMI-HARD, 
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CLEAVAGE 

AND 
FRACTURE. 



Cll ) 

2-i > perfect 

3 



CT. i-i distinct 
less so 



CI i-n 



1-i 



rather 
*' perfect. 

i-ij 

Ihr, shelly, stalky, 
fibrous. 

CL R distinct 



^^- " I perfect 
i-i distinct. 
Fr, large shelly. 



CHEMICAL FORMULA. 



CaWO, 



Fr, radial. 



CL I perfect 
1-i distinct 

CL i-i perfect 
1 imperfect 
i-i in traces. 
Fr, large and 
coarse gran., fibr. 



(Fe,Mn)PO,(Fe,Mn)F 



CaSiOj 



Al,(Ca)Si,0ie.8H,0 
Al,(Ca),Si,Al,0i,.8H,0 



(Ca,KH,(Si03)3),.9H,0 



Bi,(SiOj, 



(Zn.OH),SiOa 



(MgFe)SiO, 



REMARKS. 

Spi Gr., Reactions. 

>1 = Associated Minerals 



G. ± 6. 

Fuses to semi-transparent glass, which is 
oi)aque on cooling. BB, with mcrcsm. salt, a 
bead, colorless in outer name ; ip inner, green 
while hot and blue when cold. Decomposed 
by HCl, leaving yellow residue, soluble in 
ammonia. A. (1) Wolframite, Cassiterite, 
Fluorite, Lepidolite. (2) Galenite, Blende, 
Siderite. (3) Magnetite, Blende, Pyrite. (4) 
On and in limestone. 



G. ± 3.6. 

BB fuses easily to black magnetic globule. 
With borax in O.F., amethyst bead of Mn : 
with soda, Fe reaction ; with H8SO4, evolves F 
and etches glass. A. Apatite, Beryl. 



G. ± 2.8. 

Rubbed or warmed becomes phosphorescent 

in the dark. In matrass no change. BB fuses 

easily on edges. Gelatinizes with HCl. 

A. Calcite, Garnet, Vesuvianite, Graphite, 

Bomite. 

G. ± 2.1. 

Often twinned. BB intumesces and fuses to 
blebby glass nearly opaque. Decomposed by 
HCl with separation of gelatinous silica. 
A. Phillipsite, Stilbite, Heulandite. Analcite, 
Calcite. 



G. 2.3. 

In closed tube exfoliates, whitens, and yields 
water. BB exfoliates and colors the flame 
violet. With acids, slimy silica. A. Analcite» 
Natrolite, Calcite. 



G. 6. 

In matrass decrepitates and yields a little 
water. BB fuses and froths on coal, staining it 
yellow -brown. Fuses with soda to button, at 
first greenish yellow, then reddish yellow, and 
yields finally metallic Bi. A. Bismutite, Hypo- 
chlorite. 



G. 3.16-3.9. 

Crystals generally small. In closed tube de- 
crepitates, whitens, and gives water. BB moist- 
ened with Co solution gives green color when 
heated. Oi. with soda gives yellow coat, 
which cools to white. By HCl decomposed 
and gives gelatinous silica. A. Smithsonite. 

G. ± 3.2. 

BB infusible, being only slightly rounded on 
edges. Insoluble in HCl. A. Olivine, never 
quartz. Serpentine, basalt, meteorites. 
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III. MINERALS OF NON-METALLIC LUSTRE, 



NAME. 



Apatite 



Carpholitel 



Pyrgom or 
Fassaite 

(Green Augite in 
part. Variety Py- 
roxene) 



Hauynite 



Datolite 

(Humboldtite, 
Botryolit) 



Harmotome 

(Kreuzstein, 
Morvenit) 



Fhillipsite 

(Kalknannotom , 
Christianit) 

Natrolite 

(Mesotype, 

Nadelzeolith) 

Sooleoite 



LUSTRE. 



vitreous 
resinous 



silky 



vitreous, partly 
resinous 



vitreous to 
resinous 



vitreous to 
resinous 



vitreous 



vitreous 



vitreous, I pearly 
and silky 



COLOR. 


HARD'SS. 


in all colors 


5 


straw-yellow 


5 


green, generally 
dark green 


5 


blue, seldom 
white 


5 


white 


5 


white, pale yel- 
low, pale brown 


5 


white 


5 


white, pale yel- 
low, pale red, 
ochre-yellow, 
brick red 


5 



CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURL 



Hex. 

H, tab., colmn., 

acicular. 

S. massive, reni- 

form, botryoidal. 



Mel. 

H. acic, capillary. 

^. massive. 

Mel. 

H. short colmn., 
acute pyr. 
S. massive. 

Isom. 

H. dodcl., octdrl. 

S. intersp., masv. 

Mel. 

H. short colmn., 

thick tabular. 

S. massive, small 

reniform. 

Mel. 

H. broad colmn., 

thick tabular. 



Mel. 

H. short acicular. 

Mel. and OVhm. 
H. acic, colmn., 
capillary. 
S reniform, in- 
crustation, masv. 



3. SEMI-HARD. 
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CLEAVAGE 

AND 
FRACTURE. 



CI. distinct 
I distinct. 
IV. fibrous, com- 
pact, earthy, gran. 



Fr, radial 



CI. I distinct 

I A I, 87°. 
IV, gran., compact. 



CI. dodcl. distinct. 
IV. gran., compact. 



CI. distinct. 
IV, granular, fine 
fibrous. 



CI. i-i distinct 



CI. i-i distinct 



CL I perfect 

I A I, 91°. 
IV, radial, com- 
pact, earthy. 



CHEMICAL FORMULA. 



FCa,(Pa), 
ClCa,(Pdj, 



MnAl,(0H),(Si03), 



MgCa(SiO,), 



(Ca,Na,)Na,(AlSO,Na) 
Al,(Si(5A 



Ca(B.OH)SiO, 



AL(Ba,Ca8,Nat,K,) 81-0,-. 

6H,0 

Al,(Ba,CakNa„K,), 

Si,AlA«-6H,0 

Al,(Ca,Na„K,)SiAe. 

Al,(Ca,Na„K,) 
Si,Al,0ie.6H,0 

(AlO)Na,2H,0. 

Al(SiO,)3 or 
Al,(SiO,),Na,H, 



REMARKS. 

Sp. Gr., Reactions. 

>| = Associated Minerais. 



G. ± 3.1. 

BB fuses with difficulty on edges, coloring 
flame reddish vellow. Moistened with HsS04 
colors flame bluish green. Some varieties 
give blue flame when treated with mercsm. 
bead saturated with CuO— (CI), and some give 
F when fused with mercsm. salt in open tube. 
A. (1) Cassiterice. Wolframite, Arsenopyrite, 
Fluorite. (2) Adularia, Quartz, Pistacite, 
Axinite, Titanite. Rutile, Specularite, Mag- 
netite. (8) Chlorite slate. Talc slate. (4) Basalt, 
phonoUte, diabase. 

G. 2.9. 

In closed tube gives some water, which reacts 
acid and attacks the glass (F). BB swells up 

with fluxes gives 



and ftises to brown gN[ass 
reactions for Mn and Fe. 
HCl. A. Fluorite. 



Not decomposed by 



G. lb 3.3. 

Includes green pyroxene found in metamor- 
phic rocks. Generally unacted on by acids. 
A. Calcite, Spinel. Not Quartz. 

Or, ± 2.4. 

Crystals extremely rare. In closed tube re- 
tains its color. BB in forceps fuses to a white 
glass. With soda, cA., gives hepar reaction 
with silver. Decomposed by HCL with sepa- 
ration of gelatinous silica. A. In trachyte, 
basalt, phonolite, lava. Not with Quartz, 



G. 2.9. 

In closed tube yields much water. BB fu^es 
with intumescence to clear glass, coloring 
flame bright sreen. Gelatinizes with HCl. 
A. Prehnite. Calcite, Magnetite. 

G. 2.4. 

Crystals seem o'rhm. or tetrag. Often in dou- 
ble twins. BB whitens and then crumbles, 
and fuses, without intumescence, to white 
translucent glass. Sometimes phosphores- 
cent when heated. Gelatinizes with HCl. 
A. Calcite, Galenite. 



G. 2.2. 

BB, same as preceding. A, Analcite, Chaba- 
zite. 



G. ± 2.2. 

Dimorphic. Crystals often seem tetrag. Melts 
in candle flame. BB ftises quietly to a color- 
less glass. Gelatinizes with acids. A. Chaba- 
zite, Apophyllite, Calcite. 
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III. MINERALS OF NON-METALLIC LUSTRE, 



NAME. 


LUSTRE. 


COLOR. 


HARD'SS. 


CRYSTAL SYSTEM 
HABIT, AND 
STRUCTURE. 


PerUte 

(Perlstein). 

Hesolite 

Cerite 

(Ochroit, Cerent, 
tianthanocerit) 

Pitchstonef 

^{Pechstein, 
Eesinit). 

Hedenbergite 
(Iron-lime Pyrox- 
ene) 

Fectolite 

Wagneritet 

Montioellite 


vitreous, waxy 

vitreous, partly 
pearly 

resinous 
resinous 
vitreous 
resinous 


in all colors, 
most frequently 
white, yellow, 
red, brown 

gray 

reddish gray, 
brownish gray 

green, red, 
brown, black 

leek-green 
olive-green 
dark green 

yellow, white 


5 
5 

5 
5 
5 
5 


Amorphous. 
8. masv., inters 
lamel., brecciat( 
incrustations, 
rounded. 

Amorphous. 
S, massive. 

O'rhm. 

H. short colmn 

S, massive. 

Amorphous. 
S, massive. 

Mel. 

& massive. 

Mel. 

H. short colmn 

S. massive. 



Monazite 
Eudialyte 
Canorinite 



Amblygonite]: 

(Monteorasit) 



Lazulitef 
(Blauspath) 



vitreous, resin- 
ous, pearly 



vitreous 



white, gray, 
pale green, and 
yellowish green 



blue 



5.5 



5.5 



Trcl. 

S, massive. 



Mel. 

H, pyr., tabula] 

columnar. 

S, masv., inters 



3. SEMI-HARD--^. HARD, 
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CLEAVAGE 

AND 
FRACTURE. 



JFV. conchoidal, 
compact 



JV. in large mass 
round granular; in 
small, conchoidal 



IV, fine granular, 
splintery 



IV. conchoidal, 
compact 

CL I distinct 

I A I, 87°. 
IV, broad stalky, 
fibrous. 



CHEMICAL FORMULA. 



(H,0).SiO, 

K,Al,Si30^.H,0 
Albite and Oligoclase or 
Orthoclase felspars, oc- 
curring as an acidic ig- 
neo'ua rock. Silica 70 p.c. 

(Ce,La,Di,Ai)/OH), 
CeO(Ca,Fe)(Si03), 



Na,Al,SiioO,,.3H,0 
A natural hydrous glass 



FeCa(SiO,), 



Mg(MgF)PO, 



REMARKS. 

Sp. Gr., Reactions. 

>| = Associated Minerals. 



G. _ 

BB yields water. Infusible, but becomes 
opaque. Some yellow varieties turn red. 
A. In fractures of many rocks. 



G. ± 2.4. 

A. Imbedded, 
clase, Biotite. 



Spherulite, obsidian, Ortho- 



G. 4.9. 

Crvstals extremely rare. Gelatinizes in HCl. 
BB infusible, but becomes dirty yellow. With 
borax in O.F. very dark yellow glass when hot, 
becoming light yellow on cooling and color- 
less in r!f. In mcrcsm. salt, silica. 
A. Actinolite, Orthite, Chalcopyrite.* 



G. ih 2.2. 



G. 3.5. 

Weathering. BB fusQS easily to bead. 

A. Magnetite, Chalcopyrite, Blende, Pyrite. 

G. 3. 

BB fuses in forceps to greenish-gray glass. 
Moistened with HsS04 colors flame bluish 
green. With borax, iron reaction ; with soda, 
effervesces, but not entirely dissolved. With 
H^S04 gives oflf HF. Soluble in Ha. 
A. Lazulite, Magnesite, Siderite, Barite. 



Hard. 



CL nearly perfect 
in three directions. 
IV, large gran., 
compact. 



IV, granular, com- 
pact 



(AlF)LiPO, 
(Al.OH)LiPO, 



(A1.0H),(Mg,Fe,Ca) 



G. ±: 3.1. 

In closed tube yields water, which Anally, at 
high heat, becomes acid and corrodes glass. 
Fuses easily with intumescence, and cools into 
opaque white. Colors flame yellow-red ; with 
Co solution deep blue. In fine powder dis- 
solves in HsSO^. A. Lepidolite, Tourmaline, 
Topaz. In granite. 

G. 3. 

In closed tube whitens and jrlelds water. Co 
solution the blue color is restored. BB in 
forceps whitens, swells, and falls to pieces 
without fusing, coloring flame bluish green. 
Unacted on by acids, retaining blue color. 
A. On Quartz veins. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 



WiUemitet 



Thomsonitef 

(Comptonit) 



Analcitef 

(Analcim) 



Nositef 

(Nosean) 



Sodalitel 



Ferofskitel 

(Perowskite) 

Babingtonite 

Brookitef 

(Arkansite) 



Andesitet 

(Andesine, 
Feldspar group) 



Oehlenitel 



LUSTRE. 



vitreous to 
resinous 



vitreous, partly 
pearly 



vitreous 



vitreous to 
resinous 



greasy to 
vitreous 



resinous 

adamantine 

sub-metallic 



adamantine 
sub-metallic 



sub- vitreous 
inclining to 
pearly 



greasy 



COLOR. 



white, gray, 
pale yellow, 
pale green, 
brown, red 



white 



white, pale red 



gray, brown, 
white, black 



blue, gray, 
green, white 



black, brown, 
red, yellow 



red, brown, 
black 



white, gray 
greenish 
yellowish 
flesh-red 



green, brown 



HARD'SS. 



5.5 



5.5 



5.5 



5.5 



5.5 



5.5 



5.5 



5.5 



5.5 



CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Hex. 

H, r'dl., tetartodrl, 
acic, columnar. 
>S'. massive. 

O'rhm. 

H, cuboid, short 

acicular. 

S. masv., rounded. 

Isom. 

H, ikositdrl., 

hezhdrl. 

S* massive. 

Isom. 

H, dodecdrl. 

S, intersp., masv. 

Isom. 

H, dodecdrl. 

^. masv., intersp. 

Isom. 

H, cuboid. 

S* intersp., small 

reniform. 



O'rhm. 

H, thin tab., pyr. 



Trcl. 

S. gran., massive. 

Tetrag. 

H, cuboid, thick 
tab., short colmn. 
S, interspersed. 



4:. HARD, 
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CLEAVAGE 

AND 
FRACTURE. 



CI i-2 (N. J.) 
(Moresnet) 
both easy. 

Fr, fine granular. 



CI. i-i distinct 
i-i less so 



Fr, granular 



CL I perfect. 
Fr. granular. 



CL I perfect. 
Fr, granular, com- 
pact. 



CI. cubic, distinct 



CI. I distinct 

I A I, 104*> 



CHEMICAL FORMULA. 



Zn,SiO, 



(Al,(Ca,Na,)(SiO,U 
5H,0 



Al.Na(SiO,),.H,0 



Al,Na.(Al,NaSO,) 
(SiO,X 



Al,(Al.Cl)Na.(8iO,), 



CaTiO, 



TiO, 



CI, more uneven 
than Albite. 
Fr, compact. 



CL distinct 



AlNaSi^SiOg 
AlCaSijAlOa 



(A10),(Ca,Mg,Fe), 
(SiOJ, 



REMARKS. 

Sp. Gr., Reactions. 

>| = Associated Minerals. 



G. dz4. 

Grelatinizes with HCl. BB glows and ftises 
with difficulty to white enamel. Ch. i)owder 
with soda gives yellow coating while hot and 
white on cooling. A. Smithsonite, Calamine^ 
Zincite, Franklinite. 

G. zh 2.3. 

Gelatinizes with HCl. BB fUses with intu- 
mescence to white enamel, losing 18.8 p. c. of 
water. A. Natrolite, Stilbite, Calcite, Eleeo- 
lite. In cavities in igneous and metamorphic 
rocks. 



G. 2.2. 

Gelatinizes with HCl. Yields water. BB ftises 
to colorless glass. A. Apophyllite, Natrolite, 
Phillipsite. 

G. dz 2.3. 

Gelatinizes with HCl, and emits H«S odor. 
BB in forceps fuses to white glass. With soda 
on coal, hepar reaction with silver. A. In 
trachyte, phonolite, basalt, lava. Not wiih 
Quartz. 

G. ± 2.1. 

Gelatinizes with HCl and HNOs. In closed 
tube blue varieties become white and opaque. 
Fuses with intume.scence to colorless glass. 
A. Elseolite, Zircon, Titanite. Not with Quartz, 

G. 4. 

BB in forceps and on coal infusible. Mcrcsm. 
salt, greenish bead hot, in O.F., colorless on 
cooling. R.F. changes to gray-green, and as- 
sumes violet tint on cooling. A. Chlorite. 

G. ± 4.2. 

BB invisible. With mcrcsm. salt, colorless 
bead, which, in R.F., assumes violet tint on 
cooling. The Fe impurity obscures the violet 
unless treated with tin on coal. Insoluble in 
acids until fUsed with alkali hvdrate or car- 
bonate. Acid solution gives violet color on 
introduction of tin foil. A. Rutlle, Anatase,. 
Titanite, Adularia, Quartz, Arkansite; Ap- 
lome-Garnet, Eleeollte. 

G. 2.68. 

BB fuses in thin splinters ; SaccJiarUe only on 
thin edges. Imperfectlv soluble in acids. 
A, Many rocks, especially some trachytes. 



G. ± 3. 

Gelatinizes with HCl. BB thin splinters fuse 
with difficulty to a gray glass; with borax, 
slowly to glass colored by Fe. A. In granular 
limestone. 
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III. MINERALS OF NON-METALLIC LUSTRE, 



NAME. 



Aitialusite 

j^Chiastolite, 
yHohlspath) 

CTanite 

(Disthene, 
■' Rhaticit) 

Enstatitet 

/Bronzit, 

vFrotobastit) 

Wemeritef 

(Scapolite, 

Mizzonit) 

!Ekebergite| 

(Porzellanit, 
Meionit) 

Jthodonitet 

{Kiesclmanganerz, 

Paisbergit, Busta- 
mit, Fowlerite) 

Meionite 
Anthophyllite 

Tephroitef 

Beryllonite 
Feriolase 

Titanite 

(Varieties and syn- 
onyms: Sphene, 
S^m^line, Greeno- 
Tite, Lederite, Spin- 
th^re, Pictite, 
Ligurite) 

'€hloritoid 

(Cbloritspatb, 
Barytopbyllit) 



LUSTRE. 



feebly lustrous 
to earthy 



vitreous, partly 
pearly 



I pearly 



greasy, vitre- 
ous, i-i pearly 



vitreous 



COLOR. 



vitreous, partly 
pearly 



adamant to 
resinous 



greasy, partly 
vitreous and 
adamantine 



gray, white, 
pale yellow, 
pale brown 

blue, less fre- 
quently white, 
pale yellow, pale 
red, gray, black 

pale gray, pale 
yellow, pale 
green, paJe brown 

gray, white, 
greenish gray, 
dirty green, 
reddish gray 

white 



HARD'SS. 



5.5 



±5.5 



vitreous, on 
cleavage planes 
pearly 



raspberry-red 
rose-red 
reddish brown 
reddish gray 

brownish gray 
reddish gray 
brownish red 
flesh-red 



brown, green, 
yellow, black ; 
seldom white, 
red 



dark green, dark 
greenish gray 



5.5 



5.5 



5.5 



5,5 



5.5 



6 



CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



O'rhm. 

H, acic, colmn. 

Trcl. 

H. colmn., splin- 
tery, acic, thick 
scaly, flat gran. 
S, massive. 

O'rhm. 

H, acic, colmn. 



Tetrag. 

H. colmn., acic. 

S* massive. 



Tetrag. 

H, colmn., acic. 



Trcl. 

jET. short colma., 
short acicular. 
S» massive. 



O'rhm. 
S, massive. 



Mel. 

H. colmn., thin 
tab., wedge form, 
chisel form, acic. 
S, massive. 



Mel. 

8. massive. 



4. HARD. 
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CLEAVAGE 

AND 
FRACTURE. 



CI* I distinct 
I.A I, 9r 

CL perfect in one 
direction, less so 
in a second 
(l-iAii, 106°) 

CL I distinct 

I A I, 88° 

CL i-i distinct, 
but interrupted 
JPV. large granular, 
compact, splintery. 

CL i-i distinct, 
but interrupted 



CL perfect in two 
direct., I A 1, 88°. 
JFV. shelly, gran., 
compact, splintery. 

CI. perfect in one 
direction, distinct 
in another. 
JFV. gran., compact. 



CL I sometimes. 
IV. shelly. 



CL perfect. 
IV, thin shelly, 
scaly. 



CHEMICAL FORMULA. 



Al(A10)SiO, 



(A10),SiO, 



(Mg,Fe)Si03 



Al,(AlCl)Na/Si303) 
Al,(A10)Ca,(Si,A103) 



Al,(A10)Ca,(Si,A103), 



MnSi03 

(Mn,Ca)SiO, 



Mn,SiO, 



CaSiTiO. 



Al,(Fe,Mg)H,SiO, 



REMARKS. 

Sp. Gr., Reactions. 

>| = Associated Minerals. 



G. =b 3.2. 

BB infusible. With Co solution, blue color. 
Not decomposed by acids. A. In clay slate. 



G. 3.6. 

BB same as preceding. A, Staurolite, Al- 
mandite and Hessonite or Essonite (Garnets), 
Omphacite, Hornblende, Corundum. 



G. ± 3.2. 

Weathers. Almost infusible. Only rounded 
on thin edges. Insoluble in HCl. A. Olivine, 
Apatite. In olivine rock and Serpentine. 



G. ± 2.7. 

Weathers. Fuses easily with intumescence 
to white blebby glass. Decomposable by HCl. 
A. Calcite, Magnetite, Augite, Hornblende, 
brown Titanite, Epidote. 

G. 2.7. 

In closed tube yields small amount of water. 
BB, like preceding. A. Sanidine, Nephelite, 
Augite. On limestone. 

G. ± 3.5. 

BB blackens and fuses with slight intumes- 
cence. Amethyst glass with borax. FowlerUe 
gives ch. with soda reaction for Zn. In pow- 
der partially dissolves in HCl, and insoluble 
portion becomes white. Darkens on exposure 
to air. A. Hausmannite. Braunite, Magnetite, 
Franklinite, Zincite, Calcite, Pyroxene, Ap- 
lome-6amet. 

G. ± 4.6. 

Gelatinizes without evolving CI. BB fuses at 
8.5 to a black scoria. A. Magnetite, Franklin- 
ite, Zincite, Calcite. 

G. zb 3.5. 

BB some varieties change color and fuse with 
intumescence to a yellow, brown, or black 
glass. With borax, a clear yellowish-green 
glass. Imperfectly soluble in not HCl. with 
tin in concentrated acid, a violet color ; with 
mcrcsm. salt, in R.F.. violet bead masked 
when Fe is present, ii not treated with tin. 
A. SpJiene imoedded in clefts of older slates. 
Albite, Adularia, Chlorite. Rutile. S6m&ine in 
phonolite, etc. Broum TUanite in hornblende 
slate, syenite, diorite, etc., as also in Magne- 
tite deposits. 



G. ± 3.5. 

In matrass 3rield8 water. BB nearly inftuible. 
Becomes darker and magnetic. A. Corundum, 
Almandite, Chlorite, Amphibole. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 



Diopside 

(Sanlite, 
Malakolith. 
Var. Pyroxene) 



Leucite 

Tremolite 

(Grammatite, 
Calamite, Nephrite 
or Jade. Variety 
Amphibole) 

Omphacite 

(Allied to Fassaite. 
Var. Pyroxene) 

Arfvedsonite 

Diaspore 



LUSTRE. 



vitreous 



vitreous to 
resinous 



Turqaoist 
CCallaite, Kallait) 



Helvitet 
(Helvin) 



HvaUtet 
(Var. Op 



Opal) 



vitreous, silky 



vitreous 



vitreous 
i-i pearly 



glinting 



resinous 



COLOR. 



green, white, 
yellow 



gray, white 



white, greenish 
gray 



grass-green 
leek-green 



white 



vitreous, seldom 
pearly 



blue, green 



yellow, brown 



white 



HARD'SS. 



6 



6 



6 



CRYSTAL SYSTEI 
HABIT, AND 
STRUCTURE. 



Mel. 

JET. colmn., acic 

splintery, acut( 

pyramidal. 

/S. massive. 

Isom. and 
Tetrag. (?) 
(dimorphic). 
S. interspersed 

Mel. 

H. colmn., aci< 

S, massive. 



Mel. 

S. massive. 



O'rhm. 

H. tabular, br 

columnar. 

S, massive. 



Cryptocrystalli 
S. intersp., ma 
incmsted, lam 
small reniform 



Isom. 

H. tetrahedral. 



Amorphous. 
S. small botry 
small reniform. 
stalact.,incrust 



4. HARD, 
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CLEAVAGE 

AND 
FRACTURE. 



CL I perfect 

I A I, 87*^ 



CI. icositetrdl. 



CL I perfect 

I A 1, 124°. 
Fr. stalky, fibr., 
radial, felty. 

CI. in two direc- 
tions. In one per- 
fect, in the other 
distinct. 
Fr, granular. 

CI. i-i perfect. 
jFV. thin shelly, 
broad stalky, fibr., 
radial. 



CHEMICAL FORMULA. 



MgCarSiO,), 
(Mg,Fe)Ca(SiO,), 



AlK(SiO,X 



Mg3Ca(SiO,), 



Mg,Ca(SiO,), 



AIO.OH 



IV, conchoidal to 
uneven, compact 



Fr, conchoidal 



A1,(0H,)P0,.H,0 



(Mn,Be,FeXS(SiOJ, 



SiO,(H,0). 



REMARKS. 

Sp. Gr., Reactions. 

>| = Associated Minerals. 



G. db 3.3. 

Often many facets. BB with difi^culty ftisi- 
ble. Crystal sometimes divided by basal plane 
into a green and a white half. In derts of 
chlorite slate, hornblende slate, and serpen- 
tine. A. {Diopside) Hessonite-Gamet, Chlorite. 
iSaJUite) Magnetite, Pyrite, Chalcopyrite, 
ilende, Galenite, Calcite, Chlorite. 

G. ± 2.5. 

Crystals always seem isom. BB almost inftis- 
ible. With Co solution gives blue color. De- 
composed by HCl without gelatinizing. In 
lava, leucitophyr, etc. A. Sanidine. Nephe- 
lite, Augite, Melanite-Gamet. Seldom im- 
bedded. 



G. ± 3.2. 

Crystals with terminal fyuceia extremely rare. 
With difflcultv fusible. A. In the older lime- 
stones and dolomites. 



G. lb 3.2. 

BB easily fiisible. A. Hessonite-Gamet, Horn- 
blende, Cyanite, Saussurite. 



Gv db 3.4. 

In closed tube decrepitates strongly, separat- 
ing into pearly white scales, and finally yields 
water. BB infusible. With Co solution, deep 
blue. Some varieties react for iron. Not at- 
tacked by acids, but after ignition soluble in 
H^Oi. Trichromatic. A. (1) Chlorite, Mag- 
netite. (2) In Lithomarge. 

G. ± 2.7. 

Soluble in HCl. In closed tube decrepitates, 
yields water, and turns brown and blacK. BB 
in forceps becomes brown and glassv, but does 
not fuse. Colors flame green. With borax, 
in O.F., yellowish-green Dead, pure green on 
cooling. A. In Quartz slate. 



G. It 3.2. 

Decomposed by HCl with evolution of H|8 
and separation of gelatinous silica. BB ftises 
in R.F. to yellowish-brown opaque bead with 
intumescence. Reacts for Mn. A. Aplome- 
Gamet, Galenite, Blende, Calcite. 



G. ±2. 

Clear as glass and colorless, constituting glob- 
ular concretions. BB infiisible. A. In basalt, 
phonolite, etc. 
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III. MINERALS OF NON-METALLIC LUSTRE, 



NAME. 



S 



Spodnmenet 

(Triphane, 
Hiddenite) 



Apgite 

(^ariety o 
.'Fyroxene) 



of 



Hjifersthenet 

(Faulit) 






Octahedritef 

(Anatase) 



Nephelitet 

(Nephelin, 

ElaBolite) 



Orthoclase 

(Potassium Felspar, 
Pegmatit, Adularia. 
Sanidin) 

Albite 

(Cleavelandite, 
Sodium Felspar, 
Periklin, Hypo- 
sklerit) 

Oligoclase 

(Calcium-Sodium 
Felspar. Varieties 
Aventurine or Sun- 
stone, Moonstone) 



LUSTRE. 



vitreous 
i-i pearly 



viti'eous 



vitreous, resin- 
ous, i-i metal- 
loid, pearly 



adamantine, 
metalloid in part 



vitreous 
resinous 



vitreous, gen- 
erally pearly 



vitreous 
pearly 



resinous 
vitreous 
seldom pearly 



COLOR. 



gray, white, 
green 



HARD'SS. 



grayish and 
greenish black 



blackish brown 
brownish black 
i-i copper-red 

in all colors, 
most frequently 
red, black; not 
white 

white, gray, pale 
yellow, brown, 
green, red 



white, red, gray, 
yellow, brown 



generally white 
or red 



most frequently 
green, white, 
gray, red 



6 



6 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



Mel. 

H. columnar. 

S, massive. 

Mel. 

H, long and short 
colmn., acicular, 
thick tabular. 
&masv., intersp. 

O'rhm. 

H, short acicular. 

S, intersp., masv. 

Tetrag. 

jy. pyr., thick 

tabular, colmn. 

Hex. 

H. short acicular, 
short columnar, 
thick tabular. 
S, masv., intersp. 

Mel. 

H. colmn., short 

acic, tabular, like 

rhombohedron. 

S. masv., intersp. 

Trcl. 

JET. colmn, radial, 

compact. 

S. masv., intersp. 



Trcl. 

ff. colmn., thick 

tabular. 

/S>. masv., intersp. 



4:. HARD, 
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CLEAVAGE 

AND 
FRACTURE. 



CI. i-i distinct 
I less so 

I A I, 87°. 
Fr, broad stalky, 
thick shelly, com- 
pact. 

C7. i-i perfect, 
I and i-i distinct. 
Fr, compact. 



CL i— i distinct. 
Fr, compact. 



CI. perfect 
I distinct 



CL I distinct 
distinct. 
Fh', compact. 



CI, perfect 

i-i distinct. 
Fr. gran., compact, 
splintery. 

CI. perfect 
i-i distinct 
^ less so. 

Fr. gran., radial, 

compact. 

CI, perfect 

i-i distinct. 
FV. gran.,compact, 
splintery. 



CHEMICAL FORMULA. 



Al(Li,Na)(SiOJ, 



A10,.MgAl.SiO, 



(Mg,Fe)SiO, 



TiO, 



Alg(Naj,K»caXSi,0„ 



Al(K,Na)Si,03 



Al(Na,K)Si,03 



AlNaSi,SiO. 
AlCaSi,A10g 



REMARKS. 

Sp. Gr., Reactions. 

^ = Associated MInerais. 



G. 3.1. 

BB becomes white and opaque ; swells up, and 
gives red color to flame. Fuses to a clear or 
white glass. Not dissolved by acids. 
A. Tourmaline. In granite. 



G. it 3.3. 

BB with some difficulty fusible to a bead. 
A. In basalt, basalt tufa, dolerite, phonolite, 
andesite, melaphyre, etc Not with Quartz. 



G. lb 3.4. 

Crystals very rare. BB ftises to a black 
enamel, and ch, yields magnetic mass. 
A. Olivine, Amphibole, Mametite, Titanite, 
in Hyi>er8thenite. Not vnth Xiuartz. 



G. ± 3.9. 

Soluble in HCl. BB infusible. Withmcrcsm. 
salt, in R.F., bead, which becomes violet on 
cooling. A. Rutile. Titanite, Albite, Adularia, 
Quartz, Chlorite, Fluorite. 



G. ± 2.6. 

Weathers. Gelatinizes with adds. BB ftises 
quietly to a colorless glass. 
A. In nephelinite, basalt, phonolite, lava, 
syenite. Not with Quartz. 



G. zb 2.5. 

Never shows multiple twin strlation on 0. 
Someti mes play of colors. BB flises with great 
difficulty, varieties containing Na are much 
more fusible. Not acted ui)on by acids. 
A. Quartz, Muscovite, in granite, gneiss, por- 
phyry, and many rocks. Sddom or never 
Fyrokene. 

G. ± 2.6. 

Often showing multiple twin striation on 0. 
BB f\ises to a colorless or white glass Impart- 
ing yellow color to flame. A. Adulaiia, Quarts, 
Smoky quartz. Chlorite, Rutile, Titanite, Pia- 
tadte. Apatite. In diorite, granite. In defts 
of gneiss and granite. 



G. 2.56. 

Generally multiple twin strlation on 0. BB 
ftises at 8.5 to a clear enamel. Not a£RBCted by 
adds. A. In diabase, granite. In magnetite 
beds. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 

• 


LUSTRE. 


COLOR. 


HARD'SS. 


CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 


Labradorite 

(Sodium-calcium 
Felspar) 

Aomite 

(Aegirite) 

Anorthite 

(Calcium Felspar, 
Indianite) 


vitreous to res- 
inous, pearly 

vitreous 
pearly 


white, gray, 
brown 

white, gray, red 


6 
6 


Trcl. 

H, colmn., thick 

tabular. 

S. masv., intersp. 

Trcl. 

H, short acicular, 
thick tabular. 
S. masv., intersp. 



f Miorooline 
I Amazonstoue 

Fetalite 
Hyalophane 



6. Very 



Frehnite 

(Edelite, 
Jacksonite) 



]^idote 

(Pistacite. Dimor- 
y phic with Zoisite) 



Zoisite 

(Saussurite in part) 



Allanite 
(Orthite) 



Chondrodite 

(Humite) 
(Klinohumit) 



vitreous 
pearly 



vitreous 
pearly in part 



vitreous 
i-i pearly 



vitreous 
pearly in part 



vitreous to 
resinous 



green, pale 
green 



green, brown, 
yellow, gray ; 
seldom red 



gray, red, green, 
white 



black, dark gray 



yellow, brown 



6.5 



6.5 



6.5 



6.5 



6.5 



OVhm. 

H, tabular, short 

colmn., short acic. 

S. spherical, reni- 

form, botryoidal, 

massive. 

Mel. 

H. colmn., acia 
S. masv., intersp., 
lamellar, coating. 



OVhm. 

jET. colmn., acic 

S, massive. 

Mel. 

H, colmn., acic, 

tabular. 

S. masv., intersp. 



Mel. 

Humite O'rhm. 

S, masv., intersp. 



4:. HARD— 5. VERY HARD, 
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CLEAVAGE 

AND 
FRACTURE. 


CHEMICAL FORMULA. 


REMARKS. 

Sp. Gr., Reactions. 

^ = Associated Minerals. 


Cl perfect 

i-i less so. 
IV. gran., compact, 
splintery. 

CI perfect 

i-i perfect. 
Fr. gran., compact. 


AlNaSi^SiOg 
AlCaSi^AlOg 

AlCaSijAlOg 


G. -h 2.7. 

Crystals rare. On generally multiple twin 
striatlon and beautiful play of colors. BB 
fuaea to colorless glass. Decomposed with dif- 
ficulty by HCl, and generally but partially. 
A. In basalt, gabbro. Ifot with Quartz nor 
Muscovite. 

G. -+- 2.76. 

Crystals generally small and with many facets. 
BB fuses to colorless glass. From Mt. Somma 
decomposed by HCl with separation of silica. 
A. In gran, limestone. 



Hard. 



Cl. perfect 
I distinct 
I A I, 100^ 

Fr. radial, gran. 



Cl. perfect in one 
direction ; less so 
in another 



Cl perfect in one 

direction. 

Fr, stalky. 



Fr, compact, 
conchoidal 



Al,Ca^H,(SiOJ, 



Al,(A1.0H)Ca,(SiOJ, 



Al,(A1.0H)Ca,(SiO,), 



Fr. granular 



(Al,Ce,Fe),(A1.0H) 
(Ca,Fe),(SiOJ, 



(Mg.OHWMgFl), 
(Mg,FeUSiOj3 



G. ± 2.8. 

Decomposed by HCl without gelatinizing. In 
closed tube yields water. BB fuses with intu- 
mescence to blebby enamel-like glass. 
A. Calcite, Datolite. 

G. 3.2-3.5. 

Partially decomposed by HCl, but when first 
ignited gelatinizes with acid. In closed tube 
generally gives water. BB fuses with intu- 
mescence to dark brown or black mass, which 
is generally magnetic. Reacts for Fe and 
sometimes for Mn with fluxes. A. (1) In clefts 
of hornblendic rocks. (2) Chlorite slate. (8) 
The older limestone and magnetite beds. (4) 
In clefts and amygdaloids of melaphyre. 

G. ± 3.2. 

Crystals generally without terminal planes. 
Not decomposed by acids. Previously ignited 
gelatinizes with HCl. BB swells up ana fuses 
to white blebby mass. A. Hornblende, Hes- 
sonite garnet, £pidote, Cyanite. 

G. 3-4.2. 

Most varieties gelatinize with HCl. Some 
varieties give water in closed tube. BB fuses 
easily, and swells to a dark blebby magnetic 
glass. With fluxes reacts for iron. 
A. Magnetite, Hessonite. On granite, syenite, 
trachyte. In the older limestones. 

G. ±: 3.1. 

Crystals generally .small and with many fEtc- 
ets. Gelatinizes with acids. BB infusible. 
Some varieties blacken and then bum white. 
Fused with mcrcsm. salt, in open tube, reacts 
for F ; with fluxes, reaction for Fe. 
A. Magnetite, Blende, Chalcopyrite, Galenite, 
Spinel, Amphibole. Biotite, Graphite. In de- 
posits of the older limesto>Ti»&. 
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HI. MINERALS OF NON^METALLIC LUSTRE. 



NAME. 



Bntile 

(Ilmenorutile) 

Piedmontite 

Cassiterite 
(Zinnerz) 

Bertrandite 
Melanophlogite 

Fibrolite 

(Sillimanite). 
Dimorphic with 
Cyanite 

Gadolinite 

Peridot 

(Olivine, Chryso- 
lite) 

Tridymite 

Obsidian 

^iflncluding Pumice, 
V Volcanic Glass). 
A rock 

Zunyite 
(oilex, Kiesel) 



LUSTRE. 



adamantine 



adamantine 
resinous 



resinous 
vitreous 



V 



Dmnortierite 



Chalcedony 

(VWnt, Varieties 
m Quartz) 



Vesnvianitet 

(Idocrase) 



vitreous 
resinous 



vitreous 
seldom silky 



COLOR. 



red, brown 



black, gray, 
brown. Seldom 
yellow, red, 
white 



gray, brown, 
green 



vitreous; on 
surfaces of frac- 
ture resinous 



on planes of 
fracture glint- 
ing to earthy 



resinous, partly 
vitreous 



HARD'SS. 



green, yellow, 
brown 



black, gray, 
white, brown 



in all colors ; 
mostly white 
and gray 



in all colors, 
and frequently 
many in the 
same specimen 



brown, gray, 
yellow, seldom 
red 



6.5 



6.5 



6.5 



CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURL 



Tetrag. 

H. colmn., acic, 

capillary. 

S, masv., intersp. 



Tetrag. 

H, colmn., acic, 

pyramidal. 

S, masv., intersp. 

OVhm. 

H, acic, colmn. 

S^ massive. 

OVhm. 

H, short acicular, 
short colmn., tab. 
S. masv., intersp. 



Amorphous 



Hex. 

H, colmn., adc, 
pyr., seldom r'dL 
/Su masv., intersp., 
lamel., incrust'ns. 

Cryptocrystalline. 
S. reniform, stal- 
actitic, globular, 
botrydl., nodular, 
lamel., incrust'ns. 

Tetrag. 

H, colmn., aoic, 
tabular, pyr. 
8. massive. 



5. VERY HARD. 
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CLEAVAGE 

AND 
FRACTURE. 



Gt i-i perfect 
I distinct. 
Fr. compact, gran. 



CI, i-i perfect 
I distinct. 
Fr, compact, gran., 
fine fibrous. 



CL i-i perfect. 
Fr, fibr., compact, 
splintery. 



CL distinct in two 

directions. 

Fr, gran., compact. 



CHEMICAL FORMULA. 



TiTiO, 



Fr, conchoidal, 
compact, porous 



Ct R very seldom 

distinct. 

FV. conchoidal, 

compact, splintery, 

stalky, fibr., gran. 

FV. in the large, 
even to conchoidal; 
in the small, fine 
splintery 



Fr, stalky, gran., 
compact, spUntery 



SnO, 



Al(A10)SiO, 



(Mg,Fe),SiO, 



KNa3Al,Si,oO^ 



SiO, 



SiO, 



Al,,Ca^(OHX,Si^O„ 



REMARKS. 

Sp. Gr.| Reactions. 

>| = Associated Minerals. 



G. rh 4.2. 

BB infos. With mcrcsm. salt colorless bead, 
which, in R.F., becomes violet on cooling. 
A. (1) In the older slates. (2) In clefts of 
latter. Titanite, Adularia, Albite, Quartz, 
Chlorite. (3) In deposits of Apatite, Mag- 
netite. 

G. 6.4-7.1. 

Generally in twins. But slightly acted upon 
by acids. BB alone unaltered. With soda in 
R.F., white coat. A. (1) In the older slates and 
old eruptive rocks. (2) In tin veins. Arseno- 
pyrite, Wolframite, Scheelite, Molybdenite, 
native Bismuth. Fluorite, Apatite, Lepidolite, 
Chlorite. (3) Deposits of Pyrite, Blende, etc. 
Aplome-Gamet, Pyroxene. 

G. ± 3.2. 

Not decomposed by acids. BB infusible. With 
Co solution gives a blue color. A. Cordierite, 
Zircon. In gneiss. 

G. ± 3.4. 

Decomposed and gelatinizes with HCl and 
H,S04. BB whitens, but is infusible. With 
fluxes gives reactions for Fe. Some varieties 
give reaction for Ti and Mn. (1) Occurs as a 
rock. (2) In basalt, gabbro, talc slate. 
A. Biotite, Bronzite, Hypersthene, Diallage, 
Garnet, and Magnetopyrlte. NU wUh Qmrtz, 

G. 2.25-2.8. 

Principally Orthoclase in glassy state. Some- 
times a mixture of Orthoclase, Labradorite, 
and Augite with Chrysolite and much iron. 
Splinters exceedingly sharp edged. Very 
brittle. BB difAcult to fuse to bead. Occurs 
as a rock, and A. Perlite. 



G. ± 2.7. 

Generally horizontal striations on I. BB alone 
unaltered. With soda dissolves with efferves- 
cence. Unacted upon by mcrcsm. salt. Solu- 
ble only in HF. A. Very widely distributed. 



G. d= 2.7. 

BB, see Quartz. Either transparent or trans- 
lucent. A. (1) In clefts and rounded cavities 
of Melaphyre. Quartz, Zeolites, Calcite. (2) 
In ore veins. (8) Deposits of Siderite ana 
Limonite. (4) Flint in chalk. 

G. dr 3.4. 

Crystals often show many facets. BB ftises 
with intumescence to a greenish or brownish 
glass. With fluxes gives iron reaction. After 
Ignition completely decomposed by HCl. 
A. In older limestones and deposits of Magne- 
tite, Pyrite, Magnetopyrlte, Blende, Galeuite, 
Pyroxene, Aplome-Gamet, Chlorite, Biotite. 
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III. MINERALS OF NON-METALLIC LUSTRE. 



NAME. 



Garnet 

rCarbunculus. 
ATarieties: Grossu- 
y larite Ca-Al gam., 
f Pyrope Mg-Al 
gam., Almandite 
Fe-Al gam., Spes- 
sartite Mn-Al garn., 
Andradite (or Ap- 
lome) Ca-Fe garn., 
Bredbergite Ca-Mg- 
Fe garo.jUwarowit 
Ca-Cr gam.) 

Axinitet 
(Thumite) 



Tparmaline 

/(Schorl. Var. I. is 
brown. Var. II. is 
red) 

loUtet 

(Cordierite, 

Dichroite) 
Boraoitet 

(Parasit, 
Stasfurtit). 
Dimorphic 
Danbnrite 

Andalnsitef 

(Chiastolite). 
Dimorphic with 
Cyanite 

Stanrolitef 

(Granatite, 
Staurotide) 



LUSTRE. 



vitreous 
resinous 



vitreous, partly 
adamantine 



vitreous 



vitreous 
resinous 



vitreous 
adamantine 



vitreous 
resinous 



vitreous 



COLOR. 


HARD'SS. 


in all colors hut 




blue ; most fre- 




quently red, 
brown, green, 
black 


7 


brown, gray 


7 


in all colors ; 




principally black 
brown, and green 


7 


blue, green, 
gray, brown 


7 


white, gray, 
greenish 


7 


red, gray, 
brown 


7 


reddish brown 




black-brown 


7.5 


black 





CRYSTAL SYSTEM 

HABIT, AND 

STRUCTURE. 



Isom. 

H, dodecahedra 

icositedrahedral 



Trcl. 

ff, tabular. 

S. massive. 



Hex. 

H. r'dl., colmn., 

acicular. 

S. masv., inters 

O'rhm. 

K columnar. 

S. masv., inters] 

Isom. and OVhi 
ff. hexdrl., dodc 
tetrdl. 



O'rhm. 

H. colmn., acic. 

S. massive. 



O'rhm. 

ff. colmn., acic. 



Q^ 



sA/JML 



>WdL» 






6. VERT HARD. 



Pr. oiniipact.,8plii 
tery, granular 



Fr. shelly 



Fr. conch oidal, 
stalky, fibr., gran. 



01 distinct 

i-i diatinet. 
Pr. compact, 

Gl. of isom. ootdl. 
Ft. conch oidal. 

CI. I perfect 

I A I, 91°. 
JV, stalky, fibrous, 
compact, splintery. 

CI. i~l distinct 



CHEMICAL FORMULA. 



Ca-Al G.-Al,Ca,(aiO,), 
Ca-Fe " Fe,Ca,(SiO.), 
Ca-Cr " Ca,Cr,(SiO.), 
Fe-Al " Al,Fe,CSiOJ, 



H,(Ca,FB,Mn), 

BO(Al,Fe),(SiOj, 



(Mg,Fe,Na„Li„H, 

(A10},),Si.B,0„ 



(Al,Fe).Mg,Si,0„ 



[g,Cl,B„0„ 



Al(A10)SiO. 



(A10XFe(A10H)(SiOJ, 



^ = Associated IWInerali, 



black glara. Almnst B.I1 varieties reacl for. Vt. 
The oUier reacliona varr with the banes, 
AlmOHtall are decamposed a.fteF <eulUnii by 
HCl, and iisuiillj wlib sppatatloti ofgelatlnoiis 
BlUoa. A. Almaadlte, Spessartlie In the older 
nlalea and in granite. Melanile lu basalt, 
nephsllnlte. Lencitiie. e\c. Aplome In de- 
poala of Magnellle, Pjrllo, Blende, GalenlW, 
-■" Pyrope In Serpentine, GrcasularitB 
iDileUn older Umeelones, imbedded In 
slBle!<, eonstilDent of Eklc^Ie: In da- 



(HeBsonile) 

podta of Magnetite. 

G. ± 3.3. 

Not decomposed by sddi, Oelatlnlze* irilh 
UCl. Fuws euElly with tntiimescence, and 
Imporla pale ereen to flame, and fuses to 
dBr1i.grei;n to black ElasB, With borax >n 
amethysuxiltired beail In O.F. Fused with 
KBeO, anil flucrite on platinum wire gives 
green flame. A. In cleft* of Hornblende 
llalu, illonie. etc. la deposits of Blende, 

G. 3 9-3.3. 

Mchrolc, Pyroelcctiic. Rnbelllte InAisible. 
but bei?omes paler. Not decouipoBeil by acids. 



BB n 






ilh In tun 

. and Mb, U-_ 

of KH80, and CaF, strong reactlOQ 



KHSU, and t;ati, „ 

. . acid. After Itafoo perfectly 
comroiieil by E^O, and Kelatlblzlng Hlib HO. 
A, Almandfte, Beryl, Topai. In older elalea. 
In and on granite, 

G. ± 2.6. 

Onlypartiajlydecomposed byaoidB. BB inaes 



e variety gives w 

■-- * Mijirfw 

1, Gypaum, Anhydi 



Often It) twins, BB InfUtilble, except the I 
variety, which fUfea toablack maimetlcglj 
With huies reacts for Fe and dometimes . 
Mn. Imperfectly decomposed by HfSOt. 
A. Almaadile, Cyanlte. lu mica Klete, 






i»;^^c*o.) 



<3. 5-l-3-> 



L >»ty>j<J^.\ 
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III. MINERALS OF NON-METALLIC LUSTRE, 



NAME. 



/Emerald) 



Enolase 



Ziroont 

(Hyacinth) 

Oahnite 
Phenaoite 

Chrysoberylt 
(Alexandrite) 



Spinelt 

(Picotite) 



Topaz 

(Topazius, 
Pyrophysalite, 
Physalite, Pycnite) 



LUSTRE. 



vitreous 



adamantine 
resinous 



vitreous 
resinous 



vitreous 
resinous 



Gornndnint 

(Ruby, Sapphire) 



Diamondt 

(Adamas) 



vitreous, ada- 
mantine, and on 
pearly 



vitreous 
resinous 



adamantine 



COLOR. 


HARD'SS. 


green, blue, 
white, yellow, 
red 


7.5 


colorless, and in 
all colors, espe- 
cially brown, 
yellow, and gray 


7.5 


green, yellow 


8 


black, red. 




green, blue, 
brown 


8 


yellow, pale 
blue, white, pale 
green, pale red 


8 


blue, red, green, 
gray, brown, 
white 


9 


in all colors. 




most frequently 
white, gray, yel- 
lowish, brownish 


10 



CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Hex. 

H, colmn., acic. 

S, massive. 



Tetrag. 

H, colmn., acic, 

pyramidal. 

S, interspersed. 



O'rhm. 

H, thick tabular, 
short colmn., pyr. 
S, interspersed. 



Isom. 

H, octahedral. 

S, interspersed. 



OVhm. 

H, colmn., acic. 

S. intersp., masv. 



Hex. 

H. colmn., thick 
tab., pyr., rhmbdl. 
S. masv., intersp. 

Isom. 

H. octdrl., dodcl., 

hexhdrl. 

8. masv., intersp., 

seldom globular. 



5. VERY HARD. 
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CLEAVAGE 

AND 
FRACTURE. 



CL distinct 
I less so. 
Fr, stalky. 



CI. I distinct. 
Fr. compact. 



Fr. compact 



CHEMICAL FORMULA. 



Al,Be,(Si03)e 



ZrSiO, 



BeAljO, or Be(A10,), 



Fr. compact 



CI, perfect. 
Fr. stalky. 



MgAlAorMg(A10,), 



Al(Al(F,0))SiO, 



CI. R distinct 
distinct. 
IV, gran., compact, 
splintery. 



CI. 1 highly per- 
fect 



Al,03 







REMARKS. 

8p. Gr.) Reactions. 

>l » Associated Minerais. 



G. lb 2.7. 

BB unchanged or becomes clouded. Glass 
with borax, clear for beryl; fine green for 
emerald. Slowly soluble with mcrcsm. salt 
without leaying siliceous skeleton. Undis- 
solved by acids. A. Tourmaline. Topaz, 
Triphyline. In mica slate, chlorite slate, and 
In granite. In tin ore veins. 

G. 4-4.7. 

Infusible. The colorless varieties are un- 
altered ; the red becomes colorless. Not jper- 
ceptibly attacked by mcrcsm. salt. Powder is 
decomposed by fusion with soda on platinum 
wire, and if the product is dissolved in dilute 
HCl, gives the characteristic orange color with 
turmeric paper. A, In eruptive rocks, both 
the older granite, syenite, and the newer 
basalt. In clefts of the older slates with 
Diopside, Garnet, Chlorite. 

G. lb 3.7. 

Crystals often seem hex. Insoluble in acids. 
BB alone unaltered. With soda the surface is 
merely rendered dull. With borax or mcrcsm. 
salt fuses with great difficulty. With Co solu- 
tion the i)0wder gives a bluish color. 
A. Beryl, Phenacite, Almandite, Tourmaline. 
In mica slate and granite. 

G. 3.5-4.9. 

Sometimes in twins. BB alone inftisible. 
Red variety changes to brown or black, and 
becomes opaque. On cooling becomes green, 
then nearly colorless, and finally resumes its 
red color. Slowly soluble in borax and 
mcrcsm. salt, with which it gives reddish bead, 
becoming green by cooling. Soluble with dif- 
ficulty in H2SO4. A. Pyroxene, Chondrodite, 
Biotite, Graphite. In the older limestones. In 
basalt and talc slate. 

G. ± 3.5. 

BB infusible. Some varieties take a .wine- 
yellow or pink tinge when heated. Fused in 
open tube with mcrcsm. salt gives reaction for 
F. With Co solution the powder gives fine 
blue. Only partly attacked by H2SO4. A. In 
tourmaline slate, in and on granite. On tin 
ore deposits. 

G. ±4. 

BB unaltered. Slowly dissolved in borax and 
mcrcsm. salt to a clear glass, which is col6r- 
less when free from iron. Not acted upon by 
soda. Finely powdered mineral gives blue 
color with Co solution. Not acted upon by 
acids. Friction develops electricity. A. In 
independent deposits. Magnetite, Chlorite. 
In older limestones and granite. In basalt. 

G. 3.5. 

Crystals often rounded. Bums to CO9. Is 
not acted upon by acids or alkalies. Almost 
always loose. In washings, with decomposed 
Peridot. 



STJPPLI 



NAME. 



Aomite 

(Aegirite) 



Agnilaritet 



Aikiiiite 

(Nadelerz 

Patrinite) 



Allaotite 



Allemontite 
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COLOR. 



STREAK. 



black, black- 
ish green, 
reddish 
brown 



pale 

yellowish 

gray 



iron-black 



black, red, 
gray, with 
pale copper- 
red tarnish 



brownish 
red 



tin -white to 

reddish 

gray, often 

tarnished 

brownish 

black 



brownish 
gray 



LUSTRE. 



vitreous, in- 
clining to 
resinous 



HARD'SS. 



6 



metallic, 
brilliant 



2.5 



metallic 



vitreous, on 
frac. greasy 



metallic, 

sometimes 

dull 






2.25 



TENACITY. 



brittle 



sectile 



4.5 



3.5 



MENT. 



CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Mel. 

H. tabular, 
acute py- 
ramidal. 



Isometric 



Orthrhm. 
H. interspersed 
crystals acic, 
longit. striated. 
S, also massive. 



Mel. 

H. small pris- 
matic. Tabu- 
lar. Verti- 
cally striated. 
8, also em- 
bedded. 

Hex. Ebdrl. 
ir.ren.,am'rpli. 
S. curved lam., 
fine gran. 



CLEAVAGE 

AND 
FRACTURE. 



Oil. 

Fr, uneven. 



CI, none. 
Fr, hackly. 



jFV. uneven 



C7. ± m-i 



CHEMICAL FORMULA. 



NaFeCSiOj), 



(Ag,),SeS 



(PbBiCuS,), 



Mn3.4Mn(HO), 
(AsOj, 



SbAs, 



REMARKS. 

Sp« Gr.| Reactions. 

A = Associated Minerals. 



G. 3.5. 

BB ifih.) fuses at 2 to lustrous 
black magnetic globule, color- 
ing flame yellow. With fluxes 
Fe and sometimes Mn reac- 
tion. Slightlv acted on by 
acids; sometimes altered to 
Analcite. 

A. Pegmatite, Quartz, Leuco- 
phanite, Gancrinite, Elseollte, 
Auglte, Sodalite, Eudialite, 
Arfvedsonite. 

G. 7.59. 

Heated slowly in the open 
tube yields metallic silver, 
SeOs,S08, and some silver sul- 
phate. 

A. From San Carlos mine, 
Guanajuato. 

G. 6.1 to 6.8. 

In oi>en tube SOs and white 
subl. fusible into clear drops, 
white on cooling; assay sur- 
rounded with black fused ox- 
ide, which is transparent and 
greenish yellow on cooling. 
BB {ch.) flises with white coat- 
ing, yellow on edge nearest 
assay. With fluxes reaction 
for Cu, and after a time button 
of Cu. 

A. Gold, Malachite, and Ga- 
lena in white Quartz. 

G. 3.84. 

BB nearly inftisible. Reacts 
for As and Mn. Loses water 
and becomes black at low red 
heat. Easily soluble in acids. 
A, With other Mn arsenates. 
Magnetite, Hausmannite, Py- 
rochroite, Fluorite, and man- 
ganiferous Barite. 

G. 6.02. 

BB emits fumes of As and Sb, 
and fuses to a metallic glob- 
ule, which ignites and bums 
away, leaving Sb20s on the 
charcoal. 

A. Arsenolite, Calcite, and 
Quartz. 
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SUPPLEMENT. 



NAME. 



Amarantite 

(Hohmannite) 



Amazonstone 

(See Microcline) 



Anthophyllite 



Arfvedsonite 

(Arfwedsonit) 



Argyrodite 



Arseniopleito 



COLOR. 



orange, 
brownish, or 
amaranth 
red 



brownish 
gray, brown- 
ish green, 
emerald- 
green 



pure black, 
in thin 
scales deep 
green 



steel-gray 
with tinge 
of red 



brownish 
red 



STREAK. 



lemon 
yellow 



grayish 



deep bluish 
gray 



grayish 
black 



yellowish 
brown 



LUSTRE. 



vitreous to 
pearly 



vitreous 



metallic 



HARD'SS. 



2.5 



5.3 



2.5 



TENACITY. 



brittle 



brittle 



somewhat 
brittle 



SUPPLEMENT. 



Ill 



CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Trcl. 

H, slender pris. 
with faces ver- 
tically striated. 
S. in colmn. or 
bladed masses. 
Also radiated. 



Orthrhm. 
H. columnar, 
prisms not ter. 
S. usually lam. 
or fibrs. masv. 
Also in aggrns. 
of prisms like 
actinolite. 

Mel. 

H, colmn. pris. 
seldom term'd. 
S, in aggreg'ns 
of prisms. 



Mel. 
H, twins geni- 
culated. Also 
trillings. 
S. crystals in- 
distinct. Eeni 
form, grouped. 



Hex. (rhmbdl.) 
H, massive. 
S, lamellar. 



CLEAVAGE 

AND 
FRACTURE. 



perfect. 



CI. prismatic, 
perfect. 
Fr. stalky, 
fibrous. 



CI. prismatic, 
perfect. 
Fr. uneven. 



Fr. uneven to 
flat concboidl. 



CI. rhmbdrl 



CHEMICAL FORMULA. 



Fe(0H)S0,.(H,0)3 



Mg.Fe.(Si03) 



(Fe,Mg,Na„CaX 
(SiO.), 



(Ag^),.GeS. 



(Mn,Fe) 

(Mn,Ca,Pb,Mg), 

(MnOHX(AsOje 



REMARKS. 

Sp. Gr., Ratctions. 

^ = Associated Minerals. 



G. 2.11. 

The fine powder is gradually 
decomposed by cold water, 
formiDg a basic insoluble salt. 
A. From a vein of argentif- 
erous lead ores with Sphaler- 
ite, Chalcopyrite, Atacamite. 



G. 3.15. 

Transparent to subtranslu- 
cent. unacted upon bT acids. 
BB Aises with difficulty to a 
black magnetic enamel. With 
fluxes gives reaction for iron« 
A. In mica schist with Horn* 
blende and Mica. 



G. 3.45. 

Not acted on by acids. BB 
ftises easily with intumes- 
cence to a black metallic glob- 
ule. Colors flame yellow. 
A. Sodalite, £udialite» Feld- 
spar, Augite, Elseolite, Quartz, 
Aegirite. 

G. 6.085. 

In closed tube gives a brilliant 
black sublimate ; in the open 
tube fumes of 80^ BB (cK) 
ftises to a bead, giving silver 
button, and near the assay 
faint whi te. farther off orange- 
yellow sublimate. 
A. Siderite, Marcasite, Sphal- 
erite, Pyrite, Oalena, Argen- 
tite, Pyrargyrite, Polybasite, 
Stephanite. Interspersed 
sometimes on Argentite, 
Marcasite, or Siderite. 



Q. . 

Transparent or blood-red in 

thin leaves. Easily soluble 

in HCl. Decrepitates. 

BB (eh.) fuses easily, leavins 

black slas, giving arsenical 

Aimes ana a trace of a lead 

sublimate. 

A. Rhodonite in crjrstalline 

limestone. 
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SUPPLEMENT. 



NAME. 



AatrophyiUite 



Babingtonite 



Bastnasite 
(Hamartite) 



Beegerite 



COLOR. 



bronze-yel- 
low to gold- 
yellow, 
powder like 
mosaic gold 



STREAK. 



mosaic gold 



dark green- 
ish black 



wax-yellow 
to reddish 
brown 



Bertrandito 



Beryllonite 



light to dark 
gray 



colorless to 

slightly 

yeUow 



colorless, 
white, or 
pale yellow- 
ish 



light yellow- 
ish gray 



LUSTRE. 



submetal., 
pearly 



vitreous, 
splendent 



vitreous to 
greasy 



metallic, 
brilliant 



vitreous, 
pearly on 



vitreous, on 
pearly 



HARD'SS. 



5.5 



4.5 



6.5 



5.75 



TENACITY. 



brittle 



brittle 



brittle 



SUPPLEMENT, 
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\l SYSTEM, 
nr, AND 
UCTURE. 



CLEAVAGE 

AND 
FRACTURE. 



hm. 

.t prisms, 

-like. 

3asionally 

»e. 



Cl, i-i per- 
fect 



lall indi- 
l crystals 



(?) 

ismatic 

omorphs. 

issive. 



Ch 'I perfect. 
Fr, subcon- 
choidal. 



jtric 



CL cubic 



bm. 
ins. 
)ular. 



CI, I perfect 



hm. 



CL perfect. 
Fr, concbdl. 



CHEMICAL FORMUU. 



{ 



K,Na),H, 
Fe,Mn,Ca,Mg). 
(Zr,Si,TiXO„ 



(Ca,Fe,Mn)Si03 



[(Ce,La,Di)F]C03 



PbeBi,S, 



Be,(BeOH),Si,0, 



BeNaPO^ 



REMARKS. 

Sp. Gr., Reactions. 

^ = Associated Minerals. 



G. 3.35. 

Translucent in thin leaves; 
strong pleochroism. Decom- 
posed by strong HCl with 
separation of silica in scales. 
Bb swells up and Aises easilj 
to a black magnetic enamel. 
Strong Mn reaction with soda 
and borax. 

A. In Zircon syenite, in lam. 
Feldspar. Leucophanite, Na- 
trolite, Gatapleite, Aeg^rite. 
Mica, ArfVedsonite. 

G. 3.36. 

Pleochroic. Faintly translu- 
cent. Not acted on by acids. 
BB fuses in coarse firiMzmentB 
to a black magnetic globule, 
and with fluxes gives reac- 
tions for Fe and Mn. 
A. Epidote and massive Gar- 
net, in syenite and granite. 

G. 4.93. 

Slightly attacked by HCl. Dis- 
solves in strong HflS04 with 
effervescence, liberating C0| 
andHF. 
A, From emerald mines. 

G. 7.273. 

opaque. Dissolved slowly by 
cold and quickly by warm 
HCl. SOt in open tube. BB 
{ch.) ftises to gloDule giving Pb 
and Bi coatings. 
A, Tennantite, Quartz, Chal- 
oocite, Bomite. 

G. 2.6. 

Pyroelectric on cooling. On O 
+,on the rounded face—. The 
water driven off only at red 
heat. Insoluble in acids. BB 
Invisible but becomes opaque. 
A. On Quartz and Feldspar 
in cavities of Pegmatite veins 
in gneiss, also in cavities in 
Beryl. 

G. 2.84. 

Slowlv but completely dis- 
solved in hot acids. BB de- 
crepitates and ftises in coarse 
fragments to a slighUy clouded 

J^lasB, coloring flame deep yel- 
ow with a green streaK on 
the lower edge. 
A. Feldspars, smoky Quartz, 
Beryl, Columbite in disinte- 
grated granite. 
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SUPPLEMENT. 



NAME. 



COLOR. 



Berzeliite 

(Pyrrharsenite) 
(Pyrrhoarsenit) 



Bindheimite 
(Bleiniere) 



Binnito 



Bismite 
(Bismuthocker) 



yellow to 
red 



white, gray, 

brownish, 

yellowish 



dark steel- 
gray to iron- 
black 



STREAK. 



white to 
orange- 
yellow 



white to 
grayish or 
yellowish 



LUSTRE. 



resinous 



resinous 



Calaverito f 



Canorinito 



greenish 
yellow to 
grayish 
white 



pale bronze- 
yellow 



white, gray, 
yellow, 
green, blue, 
reddish 



reddish 
brown 



yellowish 
gray 



colorless 



metallic 



HARD'SS. 



5 



2.75 



adamant, to 
dull earthy 



metallic 



subvitreous 



TENACITY. 



brittle 



brittle 



2A 



5.5 



pulverulei 



brittle 



SUPPLEMENT. 



ll system, 


CLEAVABE 




REMARKS. 


HT, »ND 


AND 


CHEMICAL FORMULA. 


Sp. 6r„ ReMtloni. 


UCTURE. 


FRACTURE. 




,4-AHMiitad Mln«n1i, 








G. 4.08. 


trie. 








reljin 






taaes easily to a black bead, If 
rich tn ifu. Other varieties 


CI. none. 

Ft, anboon- 






fCa,Mg,Mn,Na.). 


srAir|™J= 


p.llj 


choidal. 


(AsO.), 
















maiiQlle. 


phoufi. 






G. 4.70. 


liform, 






In olowd tube yields water. 


>ida!. 




Pb,8b,0,.(E.O). 


BB ch. reduced lo metaliie 
globule of PbSb coating, yal- 
row near Bisay.BndnbAeW 
ther off. 


letimes 




lam'ilar. 






G. 4.47. 


trie. 






In closed lube subl. of \iS^ 






SfS'sEv °''**''^* ■*^°»- 


trahed 












BB Kh. anenlo odor and &lnt 


.i,„ 


CI. indistinct. 

^.oonchoidl. 


Ca^.8, 


«hll« caBtlDK, foslng wllb In- 

copper wltb eoila. 

A. ^Ith Realgar. Orplnnent, 


alBO 




















and Dufteynoysite In crystal- 


km. (?) 






Una dolomite. 


tificial) 






G. 4.361. 








SoL In HNOt Oosed tube, 


.tnral) 


Ft. cosohoidl 


Bi.0. 




to earthy 




, passing 






iliated. 






G. 9.04. 


inotly 
llioe. 
saive. 


Baboonchoidl 


(Au,Ag)Te. 


B^cA. °^ with'* bluhh- 
gieen flame, yielding bottom 
of Tery yellow gold. 
A. PetilW. BSraulle, and 














G. ± 2.45. 


tonal 
ely pris- 






Efferreaces with HCl. and on 






heaHng form, a jelly. BB 


witt ob- 
terminal 
ids. 
allymaa- 


CI. priBmatio, 
perfect 


^N^^XH.CN.CO,, 


loses color and fuses eaally (2) 
with Intumescence lo ■ wiUe 
blebby glaaa. PusIbQlty dll- 
lingu&hesltftomNephelUe. 
A. Ziroon. Calcile. andKame- 
tlle. In coarse grantle. Whit- 






















BoiSnannlce. 
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SUPPLEMENT. 



NAME. 



Castanite 



Celadonite 

(Seladonit) 
(Grlinerde) 



Cervantite 
(Antimonocker) 



Childrenite 

(Eosphorite) 



Chiolite 



Clinoohlore 

(Chlorite group) 



Colemanite 



COLOR. 



chestnut- 
brown 

deep olive 
green, celan- 
dine or apple 
green 

Isabella yel- 
low to red- 
dish white 



yellowish 

white, 

brown, 

brownish 

black 



snow-white 



deep grass, 
olive, pale 
green, yel- 
lowish, rose, 
or white 



STREAK. 



orange- 
yellow 



deep green 



yellowish 
white to 
colorless 



colorless, 

milky-white, 

gray 



colorless to 
yellowish 



greenish 
white to 
colorless 



LUSTRE. 



vitreous 
brilliant 



dull 



colorless 



greasy, 
pearly, 
earthy 



vitreous to 
resinous 



vitreous 



cl. surf. 

somewhat 

pearly 



vitreous to 
adamantine 



HARD'SS. 



1.5 



4.5 



4.5 



3.75 



2.25 



4.25 



TENACm 



mild 



soft and 
friable 



mild, fles 
ible in tb 
plates 



SUPPLEMENT. 
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kl SYSTEM, 
BIT, AND 
tUCTURE. 



ismatic. 
ssive, also 
ig cavit's. 

lorphous. 

issive. 

•hm. (?) 
ic. crystal, 
assive as 
or powdr. 

'hm. 

rrmdl. ; 

imes 

epyr.; 

)rismatic. 

issive. 



gonal. 
lall pyrm. 
asY. gran. 
lUine. 



ixagonal, 
ar, trian- 
, rhbhdrl. 
irse, scaly, 
to earthy. 



ort pris. 
isv., cleav. 
.nular and 
act. 



CLEAVAG 

AND 
FRACTURE 



Fr. uneven, 
earthy 



Ft. uneven 
and earthy 



CI i-i. 
Fr, uneven. 



Ch pyram. 



CHEMICAL FORMUIJ^. 



Fe.SA.(H.O), 



Fe,Al,K,Mg,Si,0 
(No formula obtained) 



CL perfect, 
Fr, across 
laminse, 
uneven. 



CI i-i highly 
perfect, 
distinct. 
Fr. uneven ta 
subconchoidl. 



Sb.SbO, 



Al(OH).(Fe,Mn,Ca) 
PO,.H,0 



(AlF3)3.(NaF), 




Ca,B.O„.(H,0). 



REMARKS. 
Sp. Gr., Reactions. 
A == Associated Minerals. 



G. 2.118. 

Slightly soluble in water. Dis- 
solves in warm HCl. Does 
not lose water by exposure to 
air or over GaClg. 
A. Copiapite, Barite. 

G. 2.85. 

Not acted on bv HCl. 
A. From cavities in Amygda- 
loid. 



G. 4.084. 

Soluble in Ha. 

and unaltered. 

duced. 

A. Stibnite and other Sb min 

erals. 



BB inftisible 
Ch. easily re- 



G. 3.21. 

Translucent, known only in 
crystals. Closed tube yields 
water. Soluble in HCl. BB 
swells into ramifications, Aises 
on edges to black mass, color- 
ing flame ereen. C7i. becomes 
black ana mimetic. With 
borax, reaction for Fe and Mn. 
A. Siderite, Pyrite, Quartz, 
and sometimes Apatite. 

G. ± 2.86. 

Transparent to translucent. 

BB. (See Cryolite.) 

A. Cryolite, Topaz, Fluorite, 

Phenacite. 

G. 2.7. 

Transparent to translucent 
Pleochroism not strong in 
green varieties. Wholly de- 
composed in HflS04. BB in 
Rlat forceps whitens and 
ises with difficulty on edges 
to a grayish-black glass. With 
borax a clear glass colored by 
Fe and sometimes Cr. 
A. In chloritic and talcose 
Rocks and Serpentine with 
Biotite, Phlogopite. 



G. 2.417. 

Transparent to translucent 
Soluble in hot HCl with sep- 
aration of boric oxide. BB 
decrepitates, exfoliates, sin- 
ters, and flisesimi>erfect1y,col- 
oring flame yellowish green. 
A. Quartz, Strontianite. 
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SUPPLEMENT, 



NAME. 



Coloradoite 

(Tellurqueck- 
silber) 



Colnmbite 

(Tantalite) 
(Niobit) 



Connarite 

(Konarit) 



Coquimbite 
(White Cop. 
peras) 



Cotuimite 



COLOR. 



iron-black 
to gray 



iron-black, 
brownish 
black, 
opaque 



yellowish, 
pistachio, 
siskin, 
olive-green 

whitish, 

yellowish, 

brownish, 

greenish, 

violet 



white, 

yellowish, 

greenish 



STREAK. 



dark red to 
black 



siskin-green 



colorless 



LUSTRE. 



metallio 



sub-metal. ; 

brilliant 

sub-resinous 



common 
mother-of- ' 
pearl 



HARD'SS. 



adamant, 
inclining 
to pearly 



2.25 



TENACITY. 



brittle 



brittle 



soft 



SUPPLEMENT. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



o. masv. gran. 



Ortlirhm. 
H. short pris. 
S. large groups 
of parallel crys 
tals and masv. 



Hex. (?) 
£[, crystalline. 
/S. in small frag, 
grs. and crystal, 
masv., intersp. 



Hex. (rhbdrl.) 
JE[, hex. prism. 
S. gran. masv. 



Orthrhm. 
JjT. acic. 
S. semi-crystal- 
line masses. 



CLEAVAGE 

AND 
FRACTURE. 



CI. none. 
Fr. uneven to 
subconchoidl. 



CI. i-i dis- 
tinct. 

Fr. subcon- 
choidal to 
uneven. 



C7. perfect in 
one direction. 
Fr. scaly. 



CHEMICAL FORMULA. 



HgTe 



Fe[(Nb,Ta)0,], 



H^Ni^SijO 



10 



a. I imper- 
fect 



(Fe,AlX(80J..(H,0). 



PbCl, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 8.627. 

Soluble in HNOs. In tube, de- 
crepitates, ftises, and yields 
metallic Hg as sublimate, next 
TeOs in drops and metallic Te 
closest to assay. 
A. Native Gold, Tellurium, 
Quartz, and Sylvanite. 



G. 6.3. 

Rarely translucent, frequently 
iridescent. Fusea with 
KHSO4 gives with dilute HCl 
a yellow solution and heavy 
white powder, which on ad- 
dition of Zn becomes blue; 
diluted with water, blue dis- 
appears. BB borax, slowly 
dissolved, yielding iron ^ass, 
which, when treated in R. P. 
and named gives grayish- 
white bead. For further re- 
actions see Dana's System. 
A. In granite. With lolite. 
Magnetite, Wolframite, and 
Cassiterite. 



G. It 2.525. 

In thin lamellae, translucent; 
optically uniaxial, negative, 
with strong double refraction. 
A. Rottisite, which is thought 
to be a variety. 



G. 2.092. 

Taste astringent, soluble in 
cold water. If solution be 
heated FesOs is precipitated. 
Soluble in dilute HCl. 
A. Forms bed in felspathic 
or trachytic rock. 



G. db 5.25. 

Soluble in 22 parts of hot wa- 
ter. BB ftises readily, spread- 
ing and volatilizing, on inner 
edge coating yellow ; coating 
disappears in reduction flame, 
giving azure-blue color. With 
soda, button of lead. Added 
to Ph. salt, laead previously 
saturated with CuO gives re- 
action for CI. 

A. Sodium and Copper Chlo- 
rides and Cop. Sulphate. Also 
massive with other lead min- 
erals. In lava of Vesuvius. 
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SUPPLEMENT, 



NAME. 



Crooidolite 

(Krokydolith) 

(Blaueisenstein) 

(Riebeckite(?)) 



Danburite 



Diokinsonite 



Dnmortierite 



Dnrangite 



COLOR. 



lavender- 
blue to leek- 
green 



pale wine- 
yellow to 
colorless, 
yellowish 
white to 
yellowish 
brown 



olive to oil 
or grass 
green 



bright smalt 
blue to 
greenish 
blue 



light and 
dark orange 
red 



STREAK. 



lavender- 
blue to leek- 
green 



LUSTRE. 



HARD'SS. 



white 



silky to dull 



vitreous, 
brilliant 



light gray 



cream- 
yellow 



vitreous to 
pearly 



vitreous 



vitreous 



TENACITY 



tough, CO] 
pact, am 
elastic 



7.25 



brittle 



3.5 I 



brittle 



brittle 



SUPPLEMENT, 
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TAL SYSTEM, 
^BIT, AND 
RUCTURE. 



rystalline, 
us ; fibres 
, thin, and 
y sep'r*ble. 
sv earthy. 



m. 

(rismatic. 
n distinct 
3dded crys- 
and inter- 
red. 



abular, 
do-rhmbd. 
rdinarily 
. to micac, 
ed, lam'lar, 
or stellatd. 

rhm. 
rarely in 
/als. 

sually in 
mnar ag- 
ates. 



yr. ciTstls. 

nbedded, 

spersed. 



CLEAVAGE 

AND 
FRACTURE. 



CL prismatic 



CL very in- 
distinct. 
Fr. uneven to 
subconchoidl. 



CL perfect. 
Fr, uneven. 



CL i-i dis- 
tinct. 



CL I distinct. 
Fr, uneven. 



CHEMICAL FORMULA. 



(Fe.Na),(8iO,XFeSiO, 



CaB,(SiOJ, 



(Mn,Ca,Fe,Na,X, 
(P0J3.(H,0). 



Al,(A10).(8iO,). 



Na(AlF)AsO, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associattd Minerals. 



G. 3.25. 

Opaque. Fibres somewhat 
elastic. Pleochroism green, 
violet, and blue. Not affected 
bv acids. In closed tube jrields 
alkaline water. BB fuses 
easily with intumescence to a 
black magnetic glass, coloring 
the flame yellow. With fluxes 
reactions for Fe. 
A. Micaceous Porphyry, Gyp- 
sum, ferruginous Dolomite. 

G. 3. 

Transparent to translucent 
Not decomposed by HCl, but 
gives boric acid reaction on 
turmeric paper. Previouslv 
ignited gelatinizes with HCL 
Phosphoresces on heating, giv- 
ing reddish light. BBftisesat 
8.5 to colorless glass, coloring 
flame green in O. F. (Boron^ 
A. Microcline and Oligoclase 
in Dolomite, Pyroxene, Titan- 
ite, Tourmaline, Mica, Quartz, 
Pyrite, also Chlorite. 

G. 3.34. 

Slightly dichroic, soluble in 
acids. Closed tube, water first 
neutral then slighUv acid, 
residue magnetic, ruses in 
lamp flame. BB forceps flame, 
first green then greenish yel- 
low. With fiuxes reacts for 
Fe and Mn. 

A, Eosphorite, Triploidite, 
LithlophyUite. 

G. 3.265. 

Transparent to translucent. 
Pleochroism very strong, 
colorless, reddish-violet, ultra- 
marine blue. BB inftisible, 
loses color on ignition. With 
cobalt solution blue; Ph. salt 
slightly bluish opaline bead. 
A. In fibrous forms in Feld- 
spar of gneiss. 

G.±4. 

Translucent Decomi>OBed by 
H18O4 with evolution of HF. 
In matrass with soda and 
charcoal powder, yields subli- 
mate of metallic arsenic. In 
dosed tube blackens at moder- 
ate temperature, r^aius color 
on cooling. At higher heat 
fuses easily to a yellow glass, 
and gives faint white subli- 
mate etching glass. Same in 
open tube evolving acid 
fumes. BB ch. ftises readily 
and gives white sublimara 
with As. odor in B. F. 
A, Cassiterite. 



i 
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SUPPLEMENT. 



NAME. 



Dysanalyte 



Endliohite 

(perhaps variety 
of Vanadinite) 



Eosphorite 

(ChildreDite) 



Enolase 



COLOR. 



iron-black 



ruby red, 
light brown- 
ish or straw- 
yellow, 
reddish 
brown 



rose-pink, 
yellowish to 
colorless : 
compact 
forms gray- 
ish, bluish, 
yellowish 
white 



colorless, 
pale moun- 
tain green 
passing into 
blue and 
white 



Eudialyte 



rose, bluish, 
brownish 
red, chest- 
nut-brown 



STREAK. 



white to 
yellowish 



white or 
light gray 



uncolored 



uncolored 



LUSTRE. 



submetallic 



fracture 

surface 

resinous 



vitreous 



vitreous, 
pearly . 
cl. face 



on 



vitreous 



HARD'SS. 



5.5 



7.5 



TENACITY. 



brittle 



brittle 



brittle 



5.25 



brittle 



SUPPLEMENT. 
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CRYSTAL SYSTEM, 

HABIT, AND 

STRUCTURE. 



Isometric. 

H, holocrystl'd. 

S, embedded. 



Hexagonal. 
H\ pyramidal, 
hemihedral. 
S. ih rounded 
forms and par- 
allel groupings, 
implanted glob, 
and incrust'ns. 



Orthrhm. 
H, prismatic. 
8, generally 
massive, cleav- 
able to close 
compact. 



Mel. 

H, prismatic. 

S. always in 

crystals. 



Hexagonal, 
(rhmbdrl.) 
H. Tabular 
rhmbdrl. ; also 
prismatic. 
S. massive in 
embedded grs., 
sometimes ren- 
iform. 



CLEAVAGE 

AND 
FRACTURE, 



CI. cubic 



jFV. fibrous 



CI. i-i perfect. 
Fr, uneven to 
subconchoidl. 



CI i-i highly 

perfect. 

Fr, conchoidl. 



CI. perfect. 
Fr. subcon- 
choidal, 
splintery. 



CHEMICAL FORMULA. 



Na,(Ca,FeX. 
Ce(NbO,AO, 



Pb,[(As,V)OJ,Cl 



(Mn,Fe)HJO. 
(0H),A1P0, 



(A10H)Be8iO, 



(Na,K,HJ„i 
(Zr,Si)A 



;Na,K,H^„(Ca,Fe) 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Mintrait* 



G. 4.13. 

A. In granular limestone. 

G. ±7. 

Decomposed by HCl. Fused 
with KHSO4 ^^1*^ parts, forms 
a clear yellow mass which 
reddens on cooling. If HNQs 
be dropped upon the crystals 
they become deep red fix>m 
separation of VsOs, then yellow 
on its solution. In closed 
tube decrepitates, yielding a 
faint white sublimate. £B 
fUses easily, ch. to a black, 
lustrous mass, which in R. F. 
yields metallic lead and coat- 
ing of PbClj. After complete 
oxidation in O.F., gives «'een 
bead with Ph. salt in R. F., 
becoming light yellow in O.F. 
A. Calamine, Pyromorphite. 

G. ± 3.13. 

Often impure from admixture 
of Quartz, Dickiusonite, and 
Apatite. Debrepitates in closed 
tube, whitens, and evolves 
water. Residue turns black, 
gray, and finally liver brown, 
becomes magnetic and as- 
sumes metallic lustre. BB 
plat, forceps cracks, sprouts, 
and whitens ; colors name pale 
green; fuses at 4 to black mag- 
netic mass; strong Mn reac- 
tion. 

A. Rhodocroslte, Lithiophyl- 
lite, Triploidite, Dickinsonlte 
in Pegmatite. 

G. 3.1. 

Transparent or subtranspar'nt. 
Pleochroism distinct Not 
acted on by acids. In closed 
tube stron&^y ignited gives off 
water. BB forceps, cracks, 
whitens, throws out points, 
and fuses 5.5 to white enamel. 
A. Topaz, Corundum, Cyanite, 
Pericline. Rutile, Quartz on 
mica schist. 

G. ih 2.92. 

Translucent to subtransluc'nt 
Qelatinizes with HCl and di- 
lute solution turns turmeric 
deep brown, even after the Fe 
has Deen reduced to colorless 
protochloride by boiling with 
metallic tin (Zr). BB fuses to 
light green opaque glass, color- 
ing the flame yellow. With 
fluxes reactions for Feand Mn. 
.ii. Arfvedsonite, Sodalite. Em- 
bedded in latter or in white 
Feldspar. 



124 



SUPPLEMENT, 



NAME. 


COLOR. 


STREAK. 


LUSTRE. 


HARD'SS. 


TENACITY. 




brownish 




externally 






Fergnsonite 

(Tyrite) 


black ; in 
thin scales 


pale brown 


dull; fresh 
fr. brilliant. 


5.75 


brittle 


pale liver- 




vitreous, 








brown 




sub-metal. 






Fibroferrite 


honey, 
ochre-yellow 


ochre- 
yellow 


pearly, 
silky 


3.25 






Frenzelite 


bluish gray 
black, 


gray, • 
shining 


metallic 


3 


somewhat 
sectile 


Oadolinite 


greenish 


greenish 


vitreous to 


6.75 


brittle 




black, 


gray 


greasy 








brown 











SUPPLEMENT. 
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TAL SYSTEM, 
\BIT, AND 
RUCTUR 



CLEAVAGE 

AND 
FRACTURE. 



ag. 

aihdrl.) 

►yram. or 

natic. 

ispersed, 

iminated, 

dve. 



CI, traces. 
Fr. subcon- 
choidal. 



CHEMICAL FORMULA. 



(?) , 
elicately 

•us aggre- 

s. 



irhm. 

.cic. prism, 
longit'dly. 
lasv. with 
1. foliation. 



C^.i-idistnct. 



)rismatic, 
Jly termi- 
d by 0, but 
3times by 
e pyramid, 
oarse crys- 
; also in 
ses. 



CI. none. 
Fr. conchoid! 
or splintery. 



Y(Nb,Ta)0, 



F^COHXCSiOJ, 
(H,0)« 



Bi,(8e;8). 



Fe[Be(Y.O)8iOJ, 



REMARKS. 

Sp. Gr., Reactions. 

A ~ Associated Minerais. 



G. 5.838. 

Subtranslucent to opaque. In 
closed tube gives a little wa- 
ter. Evaporated with HoSOi, 
yields white residue, whicn 
with metal, zinc and HCl gives 
bluish-green color. BB in- 
fiisible. Ch. becomes pale vel- 
low. With borax aissolves 
slowly, giving hot yellow 
bead, the insoluble part white, 
saturated bead yellowish red, 
made opaque by flaming. 
Slowly dissolved by Ph. salt, 
leaving white insoluble resi- 
due. In O. F. yellow, in R. F. 
colorless. Treated with tin, 
bead uncolored, insol. res. 
iesh-red. Decomposed by 
soda without dissolvin^r, leav- 
ing reddish slag. With soda 
ch. globules of metallic tin. 
A. Zircon, Cyrtolite, Thoro- 
gummite, Magnetite. 

G. 1.84. 

Translucent. Soluble in wa- 
ter, and decomposed by boil- 
ing water. Closed tube yields 
water, and at higher temper- 
ature HsSOi. BB ch, becomes 
magnetic, and with soda gives 
reaction for HsSOt. With 
fluxes iron reaction 
A. Ck)quimbite. 

G. it 6.4. 

Decomposed by aqua regla on 
slow heating. Bb eh. ftises 
with a blue flame, giving 
strong odor of 8e. With KI 
red coating of Bil^ 
A. Native Bi and Pyrite. 

Nearly transparent in thin 
splinters, and usually grass to 
Olive green. Gelatinizes with 
HCl after being heated to 

f>ho8phorescence. The glassy 
sotropic variety unchanged 
in closed tube, but if heated 
BB emits bright light, swells, 
cracks, appears grayish green 
without lusing. ana becomes 
anisotropic. The normal an- 
isotropic variety swells into 
cauliflower ramiflcations and 
becomes white. With borax 
gives Fe. reaction. 
A. Allanite in Pegmatite 
and granite, Yttrialfte Ni- 
venite. Fergusonite. Cyrtolite, 
Gummite. Fluorite, Molyb- 
denite, Magnetite, Feldspar, 
Quartz, and Mica. 
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SUPPLEMENT. 



NAME, 



Oahnite 

(Zinkspinell) 



Oay Lnssite 

(Gkiyliissit) 
(Natrocalcit) 



Oibbsite 



Olanoodot 

(Kobaltarsen- 
kies, Danaite) 



Olauoonite 



Omelixiite 



COLOR. 



dark gray- 
ish, leek- 
green, 
greenish, 
bluish black, 
yellowish, 
grayish 
brown 

white, 

yellowish 

white 



white, 
grayish, 
greenish or 
reddish 
white, red- 
dish yellow 
when im- 
pure 



grayish 
tin-white 



olive, 

blackish, 

yellowish, 

grayish 

green 

colorless, 

yellowish, 

greenish, 

reddish 

white 



STREAK. 



grayish 



uncolored to 
grayish 



white or 
light gray 



black 



colorless 



LUSTRL 


HARD'SS. 


vitreous, 
somewhat 


7.75 


greasy 




vitreous 


2.5 


pearly ; 
other surf 'c's 
vitreous 


3 


metallic 


5 


dull or 
glistening 


2 


vitreous 


4.5 



TENACin. 



brittle 



very brittl 



tough 



brittle 



friable 



brittle 



SUPPLEMENT. 
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TAL SYSTEM, 
ABIT, AND 
FRUCTURE. 



letric. 
Dctahedral, 
Q with 
bted planes. 



redge-shpd. 

gated. 

ispersed 

dissemi- 
d. 



CLEAVAGE 

AND 
FRACTURE. 



CL ootahedral 
distinct. 
Fr. conchoidl 
to uneven. 



CI. I perfect. 
Fr, conchoidl. 



lb. and hoz. 

im. radiate 

sphdl. co^i- Gl, eminent. 

ons, stalac- 

mamillary, 

incrust'ns. 



irhm. 

irismatic. 

lassive. 



»rphous. 
ran. masv. 
avities 
nbling 
ly chlorite. 

. (rhmdrl.) 
imbdrl. as- 
hexagonl. 
crysts. em- 
led and in- 
>er8ed. 



CI. rather 
perfect. 
Fr, uneven. 



CI. I distinct. 
Fr. uneven. 



CHEMICAL FORMUU. 



Zn[(Fe,Al)OJ, 
or 

(Zn,Fe)(A10,), 



(Na,.Ca)(CO,),.(H,0 



A1.P0,.(H,0), 



(Fe,Co)A8.S 
or 

(Fe,Co)(As.SX 



Hydrous silicate of Fe 
and K. 



rNaJ3a)Al^i,0u. 



REMARKS. 

Spi £r., Reactions. 

A = Associated Minerals. 



G. 4.3. 

Subtransparent to nearly 
opaque. BB gives coating of 
ZnO when treated ch, with 
borax and soda. For other 
reactions, see Spinel. 
A, Beryl, Phenacite, TounnA- 
line, Garnet, Apatite, Fibrolite 
in granite. 

G. 1.94. 

Translucent. Dissolves in 
acids with effervescence. 
Partly soluble in water and 
reddens turmeric. Heated in 
closed tube, decrepitates and 
becomes opaque. BB ftises 
easily to white enamel and 
colors the flame yellow. 
A. Trona, etc. 

G. ± 2.35. 

Translucent crystals, some- 
times transparent. Strong ar- 
gillaceous odor when breathed 
on. Soluble in concentrated 
H«S04. In closed tuloe becomes 
white and opaque and yields 
water. BB infusible, whitens. 
With cobalt solution gives a 
deep blue color. 
A. Magnetite in schist Cav- 
ities in Natrolite, Ck)rundum. 

G. ih 5.95. 

Opaque, closed 

8Ul 

sulphurous flimes and subl. 
As^S' BB ch. R. F. gives As 
ana S, ftising to feebly mag- 
netic button, Dlack on surface 
but on f^c. light bronae color 
and metallic lustre. 
A. Cobaltite in Chlorite slate, 
Chalcopyrite and Pyrite. 

G. db 2.3. 

Some varieties entirely de- 
composed bv HCl, others not 
attacked. Yields water. BB 
Aises to a dark magnetic glass. 
A mixture of minerals. 
A. Abundant in green-sand 
of the chalk formation. 

G. ±2.1. 

Transparent to translucent 
Decomposed bv HCl with 
separation of SiOs. BB fuses 
easily to a white enamel. 
A. In amygdaloidal rocks in 
argillaceous schist with An- 
alcite and Heulandite. 



>paque, ciosea tube slight 
ubl. AssOs. In the open tube 
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SUPPLEMENT. 



NAME. 


COLOR. 


STREAK. 


LUSTRE. 


HARD'SS. 


TENACITY. 


Ouitermanite 


bluish 
gray 


gray 


metallic 


3 








Hanksite 


white 


colorless 


vitreous 


3.25 


brittle 


Hatohettolite 

(perhaps decom- 
posed Uranium 
Pyroohlore) 


yellowish 
brown 


pale 


resinous 


6 


brittle 


Horddritd 


yellowish or 

greenish 

white 




vitreous to 
sub-resinous 


5 










Eisingerite 


black 


yellowish 
brown 


greasy to 
vitreous 


3 








Hyalophane 

Hydrotalcite 

(Volknerite) 


colorless, 




vitreous 


6.26 


brittle 


flesh-red 
white 




pearly 


2 


soft, som 




whatflexD 



SUPPLEMENT, 



12a 



± SYSTEM, 
IT, AND 
UCTURE. 



ssive 



ct. 



> 



;onal. 
)rt prism, 
alar, 
erpene- 
l groups. 



trie. 

.ahedral. 

bedded. 



im. 



rt prism., 
^ramidal. 



3hous. 



)rt prism. 
3sive. 



;onal. 
lellar 
e, foli- 
nd some- 
ibrons. 



CLEAVAGE 

AND 
FRACTURE. 



CI, distinct. 
Fr, uneven to 
subconchoidl. 



Fr. subcon- 
choidal 



C7. 1 inter- 
rupted. 
Fr, subcon- 
cboidal. 



Fr, conchoidl 



CI, perfect. 
Fr, conchoidl. 



CHEMICAL FORMULA. 



(Pb8Xo.(A8,8.). 



(Na,XC0.(80J, 



Uranium 

Tantalo-niobate con- 
taining Ti, W, 8n, Ca, 
Y, Fe, K, Na, and H,0 



CI. eminent. 
I distinct. 



Ca[Be(OH,F)]PO, 



Hy drated ferric silicate 



KBaAl,8iAe 



iJ(OH),(Mg(OH),). 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Mineraisi 



G. 5.94. 

Opaque. 
A, Zunyite. 

G. 2.562. 

Taste, saline; transparent to 

translucent Soluble in water. 

Effervesces with acids. BB 

fuses easily, giving yellow 

flame. 

A. Halite, Thenardite, Glau- 

berite, Trona, Borax. 

G. ± 4.8. 

Translucent, decomposed by 
concentrated HSSO4. BB in- 
Aisible, but turns yellow and 
colors flame reddish-yellow; 
glows when ignited. With 
borax and soda light green 
bead. Colorless on cooling. 
A. Samarskite. 

G. ±3. 

Translucent. Dissolves in 
acids. In closed tube evolves 
acid water when strongly 
heated. BB phosphoresces, 
with orange light With co- 
balt solution blue. 
A. Quartz, Muscovite, Albite, 
Tourmaline. 

G. ± 2.75. 

Probably a mixture. Decom- 
posed without gelatinizing by 
UCI. In closed tube yields 
much water. BB fuses with 
difficulty to black magnetic 
slag, gives iron reaction with 
fluxes. 
A. Pjrrite. 

G. ± 2.8. 

Transparent to translucent 
Not acted on by acids. BB 
fuses with difficulty to a bleb- 
by glass. 

A. Barite, Tourmaline, Mica, 
Realgar, Dufrenoysite, Spha- 
lerite, in granular Dolomite, 
manganif. Epidote in lime- 
stone, massive Feldspar. 

G. it 2.07. 

Greasy to the touch. Inclosed 
tube yields much water. BB 
infusible, but exfoliates some- 
what and glows. With Ck> so- 
lu. pale rose-red. With fluxes 
intumesces and gives clear, 
colorless glass. 

A. In Schist and on Serpen- 
tine. 



9 
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SUPPLEMENT, 



NAME. 



COLOR. 



Hydrozinoite 

(Zinkbliithe) 



Jacobsite 



Jefferisite 



Jordanite 



Langbanite 



Langite 



Laurionite 



white, 
grayish, or 
yellowish 



black 



dark brown- 
ish yellow ; 
light yellow 
by trans- 
mitted light 



lead-gray 



STREAK. 



lustrous 



blackish 
brown 



light 



black 



iron-black 



blue to 

greenish 

blue 



colorless 



dark 

reddish 

brown 



LUSTRE. 



dull 



metallic 
brilliant 



pearly on cl. 



HARD'SS. 



TENACir 



2.25 



1.5 



metallic 



metallic, 
brilliant 



vitreous or 
silky 



adamant, 
silky 



flexible 



brittle 



6.5 



2.75 



3.25 



brittle 



SUPPLEMENT, 
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PAL SYSTEM, 
iBIT, AND 
RUCTURE. 



3V., earthy, 
:y, fibrous, 
»ct, as in- 
sometimes 
like agate 

etric. 
Lstorted 
ledrons. 
an. in roFd 
les, embed. 

(?) 

road cryst. 
s, surface 
anes often 
:ed triang. 

rhm. 
nns mak'g 
i-hex. shps, 
en. or tab. 
crust'ns. 

igonal. 
$x., prism., 
inent and 
sally stri- 



rhm. 
dns, small, 
lane I. 
.bro-lamel- 
ioncretion- 
rusts. 

rhm. 
inute pris. 
als with 
ery stri». 



CLEAVAGE 

AND 
FRACTURE. 



jFV. uneven 



CI. basal emi- 
nent 



C7. i-i distnct. 
jFV.oonchoidl. 



CI, none. 
jFV.oonchoidl. 



CI. and i-i 



C7.i«i distinct 



CHEMICAL FORMULA. 



(Zn.OH),Zn(OH),CO, 



[(Fe,Mn)OJ,Mn 



(Al,Fe),Mg,H^i,0, 



Pb^AsjS, 



(Mn,Fe)„Sb,Si,0, 



(Cii.OHV(Cu(OH),), 



PbOHCl 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated MineralSt 



G. ± 3.7. 

In closed tube yields water. 
For other reactions, see Smith- 

SONITE. 

A. Calamine, Smithsonite, 
Sphalerite. 

G. 4.75. 

Magnetic. Soluble in HCl 
with slight evolution of CI. BB 
infusible. Does not lose weight 
when ignited. With fluxes re- 
acts for Fe and Mn. 
A, White Mica and native 
Copper in crystalline lime- 
stone, Tephroite, Calcite. 

G. 2.3. 

Decomposed by HCl. When 
heated to 300°. exfoliates. BB 
in forceps, after exfoliation, 
becomes pearly white and 
opaque and fhses to dark gray 
mass. With fluxes reactions 
for SiOs and Fe. 
A, In Serpentine. 

G. 6.39. 

Opaque. BB. See Sabtoritb 

and DUFBENOYSITE. 

A. Dufrenoysite, Sartorite, 
Binnite, Sphalerite. 

G. ± 4.92. 

Opaque. Soluble in HCl with 
difficulty, without evolution 
of CI. BB infusible, but be- 
comes dull on surface. Ch, 
gives fUnt white subl. With 
Ph. salt, a silica skeleton. 
Fused with salt and saltpetre, 
a deep green mass. 
A. Schefferite in mn. crys- 
tal limestone. . Also, Rich- 
terite, Braunite, Magnetite, 
Hausmannite. 

G. ± 3.49. 

Translucent BB ch. yielda 
water, acid ftimes, and metal- 
lic copper. Passes, when 
heated, urough bright fi^reen. 
olive*green, and black. Final 
acid reaction. 
A, Connelite, in argilla. schist. 

G. 

Transparent Soluble partly 
in hot water in powder, com- 
pletely in HNO*. Closea tube, 
water is expelled. BB ftises 
easily to a yellowish, opaque 
bead. Ch, with soda, a lead 
button. 
A. Phoagenite, Cerussite. 
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SUPPLEMENT, 



NAME. 



COLOR. 



Lead 



gray 



Xevynite 
(Levyn) 



colorless 

grayish, 

greenish, 

reddish, 

yellowish 



Lithiophorite 



bluish 
black 



Lithiophilite 

(Triphylite) 



light clove- 
brown, often 
very dark 
on surface 



Ludwigite 



blackish 
green to 
slightly 
violet black 



STREAK. 



gray 



colorless 



blackish 
gray 



LUSTRE. 



metallic 



vitreous 



dull to 
metallic 



uncolored 
to grayish 



Mangano- 

stibiite 

(Hematostibiite) 



black 



dark 



brownish 



vitreous to 
resinous 



silky on 

fresh 

fracture 



HARD'SS. 



1.5 



4.25 



4.75 



TENACIT 



malleabl 
and due 



brittle 



easily on 



SUPPLEMENT. 
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TAL SYSTEM, 
\BIT, AND 
RUCTURE, 



letric. 
dnSjOctdl.) 
)decahedl. 
sually thin 
iS, glob. 
ieSjdendrit. 

agonal, 
hombhrl; 
tration 
s, uneven 
rounded, 
ys. often in 
es lin. cav. 
:clusion of 
r minerals. 



rhm. 

•ystals rare 

s^ith coarse 

uneven 

I. 

asv., cleav- 

to compact. 



rhm. 
1 finely 
us masses. 



nhedded 
IS, compact 



CLEAVAGE 

AND 
FRACTURE. 



IV. subcon- 
choidal. 



CI. perfect. 
IV. uneven to 
subconchoidl. 



IV, tough 



CHEMICAL FORMULA. 



Pb 



CaAl,Si30^.(H,0), 



Hydrated Manganese 
oxide containing Li 
and Al 



Li(Mn,Fe)PO, 



Mg,O.FeO,BO, 



Mn,(MngO-)(Sb,As)0, 
The formula of Hema- 
tostibiite is 
(Mn,Fe),(Mn,Fe)A 
(SbOJ, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 11.37. 

Dissolyes easily in diluteHNOs. 
Fuses at 890<'C. BB fuses easily, 
givine yellow coating, which 
volatilizes in R. F., giving 
azure-blue tips to flame. 
A. In thin scales in Hema- 
tite, Magnetite, Hausmannite; 
crystals with Caryopilite, 8ar- 
kinite, Brandtite. 



G. ± 2.12. 

Transparent to translucent, 
double refraction strong. Ge- 
latinizes with HCl and HNOs, 
BB intumesces and fuses to 
a white blebby glass nearly 
opaque. 
A. In Amygdaloid and Basalt 



G. ± 3.2. 

See PSILOMELANB. 

A. Quartz. 

G. ± 3.5. 

Transparent to translucent 
Soluble in HCl. In closed 
tube decrepitates and gives 
traces of water. BB ftises at 
1.5. In platina wire loop when 
moistened with H88O4, colors 
flame red in streaks, with 
pale bluish' green on exterior 
of cone of flame. With fluxes 
reaction for Fe and Mn. 
A. Spodumene, Gymatolite, 
Eosphorlte, Triploidite, Rho- 
docrosite, Uraninite in albi- 
tic granite. 

G. ±4. 

Stronsrly pleochroic. Dis- 
solved in powder slowly by 
HCl. BB heated in air be- 
comes red. In fine splinters 
fusible with difficulty to a 
magnetic slag. With fluxes 
gives reactions for iron. 
A. Magnetite in crystalline 
limestone. 

G. 

Opaque. Dissolves completely 
in HCl. With HNOg gives a 
clouded solution. BB does 
not Aise but ch. gives Sb coat- 
ing. With soda reacts for Mn. 
A. Hausmannite, PyrochroitBf 
Allactite. 
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SUPPLEMENT, 



NAME. 


COLOR. 


STREAK. 


LUSTRE. 


HARD'SS. 


TENACm 


• 


clear 










Matlockite 


yellowish, 
sometimes 




adamant, 
sometimes 


2.76 






slightly 
greenish 




pearly 






Heionite 


colorless to 
white 




vitreous 


6.75 


brittle 


(Mejonit) 






MelimoplLlogite 


light brown 
or colorless 




• 

vitreous 


6.75 




* w 






Hesolite 

(Mesolith) 


white, 
colorless, 
grayish, 
yellowish 




vitreous or 
silky 


5 


brittle, 1 
tough wl 




cryptocr 
talline 


Hetacinna- 
barite 


grayish 
black 

white to 


black 


metallic 


3 


brittle 


Mioroolinff 


pale cream- 
yellow, red, 
and green 




vitreous, 
pearly 


6.25 


brittle 









SUPPLEMENT. 



135 



TAL SYSTEM, 
IBIT, AND 
RUCTURE. 



agonal, 
.abular. 



agonal, 
hort prism, 
rystal. and 
sive. 

ido-isomet. 
iinute cubes 
sphr.aggre. 
jt isotropic, 
rior aggr. 
rization. 
icrustation. 



im and Mel. 
)rismatic. 
lasY. stale, 
lelain-like. 



aetric. 
etrdl., faces 

lasv., amor. 



prism, and 
tabul. like 
oc.jfi. grat- 
stria., near- 
t rt. angles, 
lasv., cleav. 
ran. comp't. 



CLEAVAGE 

AND 
FRACTURE. 



CL imper- 
fect. 
Fr, uneven, 



slightly con- 
choidal. 



GL i-i perf. 
I less so. 
Fr, conchoidl. 



Fr, subconch- 
oid. to uneven 



CI, basal per- 
fect, 

i-i less so. 
Fr, uneven. 



CHEMICAL FORMUU. 



Pb,OCl, 



Ca,Al,(A10)(A10eSi,), 



Hydrated silico - sul- 
phate of iron with 
some carbon 



Na,Al(A10)(SiO,),. 
(H,01 

CaAl[AI(OH)J 
(Si03)3.(H,0), 



HgS 



(K,Na) Al SijOj 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 7.21. 

Transparent to translucent. 
Soluble in HNOs- In closed 
tube decrepitates and becomes 
more yellow. BB ch. fUses 
easily and is reduced to me- 
tallic lead, with evolution of 
acid vapors, giving white coat- 
ing witn inner edge of yellow. 
Ph. salt bead saturated with 
As colors flame azure blue. 
A. Phoi^euite. 

G. ± 2.72. 

Decomposed by acid without 
g^atinizing. BB ftises with 
intumescence to a white 
blebby glass at 3. 
A. In limestone blocks, green 
Mica, Sanidine, Magnetite, 
Titanite, Augite, Apatite. 

G. ± 2.03. 

BB ftuses black superficially 
when heated. Carbon exists 
in yellowish grains of un- 
known composition. Heated 
on platinum foil they blacken 
and disappear. 

A. Calcite, Celestite implanted 
on incrustations of opaline 
Silica over the sulphur crys- 
tals of Girgenti. 

G. ± 2.3. 

Dimorphic. Transparent to 
translucent Opaque when 
amorphous. Gelatinizes with 
HCl. In closed tube yields 
water. BB becomes opaaue, 
swells up, fusing to bleoby 
enamel. 

A. Chabazite, Calcite, Thom- 
senite, Gismondite, Fhillips- 
ite, Faroelite. 

G. 7.81. 

Opaque. BB. SeeCiNNABAB. 
A. Quartz, Marcasite. 



G. ± 2.55. 

Transparent to translucent 
BB. See Obthoclase. 
A. See Obthoclase. 



1> 



i; 



I 

'■1 

"i 

'■i 
I. 

'4 



■1 



•i 
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SUPPLEMENT, 



NAME. 



Microlite 



Mixite 



Monazite 



Monticellite 



Neotocite 

(Neotokit) 
(Wittingit) 



COLOR. 



pale yellow 
to brown, 
rarely hya- 
cinth-red 



emerald to 
bluish or 
pale green 



hyac.-red, 
clove-brown, 
reddish and 
yellowish 
brown 



colorless, 
yellowish 
gray, pale 
greenish 

gray, 

whitish 



black to 
dark or liver 
brown 



STREAK. 



pale 

yellowish 
or brownish 



like color 
but paler 



uncolored 



dark brown 
to black 



LUSTRE, 



resinous 



resinous 



vitreous, 
resinous 



dull to feebly 
submetallic 



HARD'SS. 



5.5 



3.5 



5.25 



5.25 



3.5 



TENACITY. 



brittle 



brittle 



brittle 



SUPPLEMENT, 
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AL SYSTEM, 
BIT, AND 
iUCTURE. 



CLEAVAGE 

AND 
FRACTURE. 



etric. 

3tahedral. 

aall, 

idded 

als. 



Fr. conchoidl. 



CHEMICAL FORMULA. 



Mainly Ca^Ta^O^ but 
Ca is partly substi- 
tuted by Mn, Fe, and 
Mg; Ta by Nb; and 
some alkalies and F 
and water are always 
present 



or Trcl. 
cicular. 
icrustation 
*eg. partis., 
. rough or 
deal renif. 



mall flat- 
1 prism., 
Lform. 
lassive an- 
r fragmts., 
d grains. 

irhm. 
nded crys. 
mbedded 
balline 
as and 
7able masv. 



CI, some- 
times perfect 



BiCu.o(OH)3(AsOJ,. 



(Ce,La,Di)PO, 



)rpbous 



CL i-i distinct. 
Fr, subcon- 
choidal to un- 
even. 



Ca(Mg,Fe)SiO, 



Hydrated Mn silicate 



REMARKS. 

Spi Gr., Reactions. 

A = Associated Minerals. 



G. zh 5.5. 

Transparent or translucent to 
nearly opaque. Not attacked 
by HCl, but slowly decom- 
posed by HtS04. Decomposed 
on (tision with EHSO4 and so- 
lution of f^ed mass uncolored 
when boiled with metallic Su. 
BB inflisible. In Ph. salt 
slowly soluble, giving O. F. 
bead, yellow hot coloness on 
cooling. R. F. after long time 
pale bluish-green bead. 
A. Albite, Tourmaline, Spod- 
umene, Columbite, Cassiter- 
ite, Monazite, Spessartite, 
Beryl, Fluorite, smoky Quartz. 

G. 3.79. 

Transluc. to transp. in fine 
fibres. In dilute HNOs. cov- 
ered with layer of white pow- 
der of Bi arsenate, insoluble 
in the acid. BB on ignition 
becomes dark green and gives 
water. Ch. white button of 
BiCu with coating of Bi oxide. 
A. Bismuth ochre, Bismutite, 
Torbernite, Barite, Erythrite. 

G. ± 5. 

Subtransp. to subtranslucent. 
With difficulty soluble in HCl. 
BB infusible. Turns gray, 
and, moistened with H8SO4, 
colors flame bluish green. 
With l>orax bead yellow while 
hot, colorless on cooling. Sat- 
urated bead becomes enamel- 
white on flaming. 
A. Red Feldspar, Zircon, 6a- 
dolinite, Sillimanite, Tourma- 
line. Microlite, Rutile, Hid- 
denite. 



G. zh 3.15. 

Transparent to translucent 
Soluble in HCl to clear solu- 
tion, which gelatinizes on 
evaporation. BB rounded 
only on the edges. 
A. Mica, Augite, Calcite, 
black Spinel. 

G. 2.75. 

Opaque. Closed tube yields 
much water. BB fusible with 
difficulty to infusible. Reac- 
tions with borax for Mn and 
Fe. 

A. Rhodonite. Perhaps prod- 
uct of decomposition or this 
mineraL 
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SUPPLEMENT, 



NAME. 



Nesqnehonite 



COLOR. 



Onofrite 



Pachnolite 
(Pyrosonite) 



Parisite 



Pectolite 

(Pektolith) 



Periclase 



colorless to 
white 



blackish 
gray 



STREAK. 



blackish 
gray 



colorless to 
white 



brownish 
yellow 



LUSTRE. 



vitreous or 
greasy 



metallic 



HARD'SS. 



2.5 



TENACITY 



2.5 



yellowish 
white 



whitish or 
grayish 



colorless to 
grayish and 
dark green 



vitreous 



vitreous 



brittle 



brittle 



4.5 



brittle 



brittle 



silky or sub- 
vitreous 



britde 



SUPPLEMENT, 
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TAL SYSTEm, 
IBIT, AND 
RUCTURE. 



irhm. 
rismatic. 
d'g groups, 
otitic in- 
t^tions. 



letric. 
etrahedral, 
ihedral. 
ne granu- 
massiye. 



rismaticy 
rm. appear- 
, acutely 
inated. 



agonal, 
cute, 
»le trun- 
i pyram. 



I elongtd., 

I, acic. 

:als. 

brs. masv., 

l.tostellat. 



letric. 
ubic or 
ledral. 
i grns. dis- 
1. in clust. 



CLEAVAGE 

AND 
FRACTURE. 



CI, I perfect, 
less so. 
Fr, splintery. 



CI. none. 
Fr. conchoid]. 



CI, indis- 
tinct. 
Fr, uneven. 



CI, very 

perfect. 

Fr, small con- 

choidal. 



CI, perfect 

i-i perfect. 
Fr, uneven. 



CI. cubic, 
perfect; octa- 
hedral, less 
distinct 



CHEMICAL FORMULA. 



MgCO..(H,0). 



Hg(Se,S) 



Na,Ca,F,.AlF,.H,0 



Ce(CeF)(CaF)(CO,), 



Na,Ca,(SiOJ, 



MgO 



REMARKS. 

Sp. Gr., Reactions. 

/9 = Associated Minerals. 



G. 1.83. 

Transparent to translucent. 

BB reactions for Mg, CC^, and 

water. 

A. Lansfordite. 

G. ± 8.05. 

Opaque. In closed tube de- 
. crepitates and gives reaction 
for S and Hg, coating tube 
dark gray and leaving slight 
residue. In open tube SOs and 
sublimates oi Hg and HgSeS. 
Ck. fUmes with Se odor and 
subl. with metal, lustre, which 
disappears R. F., coloring the 
flame blue. Faint Zn and Mn 
reactions. 
A. Calcite, Barite. Tiemannite. 

G. ±: 2.97. 

Transparent to subtranspar- 
ent. BB. See Thomsenolite 
and Cryolite. 
A. Cryolite, Thomsenolite. 

G. zb 4.36. 

Transparent in thin sections. 
Dissolves slowly in HCl with 
effervescence. In closed tube 
gives COsand becomes lighter 
in color. BB glows. Invisible. 
With f^ed Ph. salt in open 
tube, reaction for F. With 
borax and Ph. salt in plat, 
loop gives bead, yellow while 
hot, colorless cooling. 
A. In emerald mines. 

G. db 2.73. 

Subtransl. to opaque. Often 
emits light when broken. De- 
composed by HCl with separa- 
tion of SiOj. In closed tube 
yields water. BB Aises at 2 to 
white enamel. 

A. Chlorite, Calcite, in cavities 
and seams of basic eruptive 
rocks. In Elsolite-syenite. 

G. 3.674. 

Transp. to transluc. Pulver- 
ized snows alkaline reaction 
and dissolves in mineral acids 
without effervescence. BB 
infusible and unaltered. The 
Mn variety becomes dark. 
With Co solu., flesh-red after 
longheating. 

A. Forsterite. Magnesite, in 
dolomitic limestone with 
Hausmannite and Brucite, the 
latter as alteration product. 
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SUPPLEMENT, 



NAME. 



Petalite 



Petzite 

(Tellurgold- 

silber) 

(Hessit) 



Phenacite 

(Phenakit) 



Piedmontite 

(Piemontite) 
(Manganepidot) 



Plnmboferrite 



COLOR. 



colorless, 
white, gray, 
reddish, or 
greenish 
white 



STREAK, 



uncolored 



steel or iron 
gray to 
black 



colorless, 
bright wine- 
yellow, pale 
rose-red, 
brown 



reddish 
brown, red- 
dish black, 
in thin 
splinters 
columbine 
red 



black 



reddish 



red 



LUSTRE. 



vitreous, 
pearly 



metallic 



vitreous 



vitreous, 
pearly 



HARD'SS. 



6.25 



2.75 



7.75 



6.5 



5 



TENACITY. 



brittle 



slightly 
sectile to 
brittle 



brittle 



fragile 



SUPPLEMENT. 
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CRYSTAL SYSTEMi 

HABIT, AND 

STRUCTURE. 



Mel. 

H, tabular. 
5>. masv., foli- 
ated, cleavable. 



Orthrhm. (?) 
S, masv., fine 
granular to 
compact. 



Hexagonal. 
JjT. rdrl. tetar- 
tohdrl., lentic- 
ular, prismatic. 
S, sometimes 
embedded. 



Mel. 

H, prismatic. 

S, massive. 



S. massive, 
cleavable. 



CLEAVAGE 

AND 
FRACTURE. 



CL perfect. 
Fr. imper- 
fectly con- 
choidal. 



Fr, subcon- 
choidal 



CI i-2 dis- 
tinct. 
Fr, conehoidl. 



CI, perfect, 
i-i less so. 



CHEMICAL FORMULA. 



(Li,Na,H)Al(SiA), 



(Ag,Au),Te 



BcgSiO^ 



Ca,(A10H)(Mn,Al), 
(SiOA 



Pb(FeA). 



REMARKS. 

Sp. Gr., Reactions. 

/9 = Associated Minerals. 



G. zh 2.43. 

Transp. to translucent. Blue 
phosphorescence on gentle 
heating. Not affected by acids. 
BB ch. becomes glassy, sub- 
transp. and white, and. melts 
only on edges. Gives Li reac- 
tion. With borax clear, color- 
less glass. 

A. Lepidolite, Tourmaline, 
Spodumene, Quartz, Scapolite, 
in Albite, Tremolite. 



G. ±: 9. 

BB see Hessitb. The button 
contains both Au and Ag. 
A, Native Gold. 



G. ±: 3. 

Transparent to subtranslue. 
BB unaltered. With borax 
fuses very slowly to trans- 
parent glass. With a little 
soda white enamel, with more 
intumesces and becomes in- 
fusible. With Co solution dull 
blue. 
A. Emerald, Chrysoberyl, To- 

Eaz, green Feldspar, Quartz, 
imonite, Hematite. Adularia, 
Amazonstone, Beryl, Mica. 



G. di 3.4. 

Opaoue to subtranslucent. 
Not aecomposed by acids, but 
when ignited gelatinizes 
with HCl. Decomposed on 
fusion with alkaline carbon- 
ates. BB fuses with intu- 
mescence (3) to black glass. 
With fluxes gives reactions 
for Mn and Fe. 
A. Braunite, Quartz, Greeno- 
vite, Violan, Tremolite in 
Glaucophane schist and Chlo- 
rite Cericite of Archean. £pi- 
dote, Mica. 



G.. 

Feebly magnetic. Dissolves 
readily in HCl with evolution 
of CI and formation of PbCls. 
A. Jacobsite in granular lime- 
stone. 



142 



SUPPLEMENT. 



NAME. 



Polyarsenite 

See Sabkinite 



Polycrase 



COLOR. 



black, 

brownish in 
splinters 



STREAK. 



LUSTRE. 



Polymignite 

(Polymignyt) 



Prosopite 

Fprharsenite 

(Pyrrhoarsenit) 
See Bebzeliite 

Qnenstedtite 



black 



colorless, 

white, 

grayish 



Balstonite 



reddish 
violet 



colorless to 
milky ; 
often yellow 
on surface 



grayish 
brown 



dark brown 



HARD'SS. 



vitreous to 
resinous 



submetallic, 
brilliant 



vitreous, 
feeble 



vitreous 



vitreous 



5.5 



6.5 



4.5 



2.6 



4.5 



TENACITY. 



brittle 



brittle 



brittle 



SUPPLEMENT. 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



CLEAVAGE 

AND 
FRACTURE. 



Orthrbm. 

H, thin prism., 

tabular. 



Ortbrbm. 
H, slender pris- 
matic. 



CI, none. 
Fr, concboidL 



CHEMICAL FORMULA. 



Fr, perfect 
concboidal 



Mel. 

H. crystals, 

sometimes tab. 

S. gran, masv., 

embedded. 



Mel. 

H. tabular and 

elongated. 



Isometric. 
H, octabedral. 



CI. distinct in 
one direction. 
Fr, uneven. 



(Ca,FeXTJJO,Ti„0«. 
tY(NbO,)a 



CaXCe,Fe)..Ca(NbO,), 
(Ti,Zr,Th)„0. 



Ca(F,OH), 
[Al(F,Ori)J. 



C?.i-i perfect. 
Fr. fibrous. 



CI. none. 
Fr. uneven. 



Fe,(SOA.(H.O) 



10 



(Na,Mg)F,. 
tAl(F,OH)J,.(H,0), 



REMARKS. 

Sp. Gr., Reactions. 

/9 = Associated Minerals. 



G. ±5. 

Decomposed by evaporation 
with cone. H«SOf. This resi- 
due boiled in HCi with metal- 
lic Zn or 8n gives azure-blue 
solution which does not fade. 
The dilute sol. turns turmeric 
paper deep orange (Zr). In 
closed tube decrepitates and 
gives traces of water. BB for- 
ceps glows and turns light 
brown but is infusible. Solu- 
ble in borax, giving yellow 
bead, which with metal, tin 
in R. F. turns brown. 
A. Gadoliuite, Orthite ingran- 
ite. Zircon, Monasite, xeno- 
time, Magnetite. 

G. 4.8. 

Opaque. In powder heated 
with cone. H«804 gives whitish 
residue, which treated with 
HCI and tinfoil gives azure 
blue. The dilute acid solu. 
gives with turmeric orange 
color (Zr). BB inftisible and 
unchanged in color. With 
borax dissolves readily, giving 
iron bead. With more assay 
brownish yellow on flaming 
and opaque on cooling. With 
tin in R. F. turns reddish 
yellow. 

A. Feldspar, Zircon, Elseolith, 
Pyrochlore, Magnetite. 

G. 2.88. 

Transpar. to translucent. De- 
composed by HtS04. In glass 
tube gives water (expelled 
above 260° C.) and 8IF4. 
A. Fluorite, Pachnolite, As- 
trophyllite. 



G. 2.116. 

Transparent. Readily solable 

in water. 

A, Coquimbite. 



G. ±: 2.6. 

Transpar. to translucent De- 
composed by H8SO4, evolving 
HF. In closed tube whitens, 
gives acid water, and subL, 
which etches the tube. BB 
inftisible. Ch. faint white 
subl. In forceps whitens and 
colors flame yellow. 
A. Cryolite, Thomsenolite. 
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SUPPLEMENT. 



NAME, 



Bomerite 



Soscoelite 

(Roscoelitb) 



Boselite 

(Roselith) 



Samarskite 
(Yttroilmenit) 



Sarkmite 

(Polyarsenite) 



Schirmerite 



COLOR. 



light brown 
to yellow 



brown to 
greenish 



light to 
dark rose- 
red 



velvet-black 



rose, flesh- 
red, reddish 
yellow 



lead-gray to 
iron-black 



STREAK, 



dark 

reddish 

brown 



light rose- 
red 



LUSTRE.. 



vitreous 



pearly 



vitreous 



vitreous to 
resinous 



greasy 



metallic 



HARD'SS. 



3.25 



3.5 



5.5 



4.5 



TENACin. 



brittle 



soft 



brittle 



brittle 



SUPPLEMENT, 
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\\. SYSTEM, 
»T, AND 
UCTURE. 



b. mcl. 
sirsely 
aod crys- 

e. 

lall scales 
ill. or fan- 
id groups, 
irthy in- 
, micac's. 



nail com- 
iwins. 
*uses and 
. aggrgts. 



'hm. 
ismatic, 
imes tab. 
dinarily 
ve, in flat- 
embed- 
xains. 



ismatic to 
ar. 

ouped in 
ic'l forms. 



•hm. (?) 
assive, 
granular, 
jpersed. 



CLEAVAGE 

AND 
FRACTURE. 



CT.i-i perfect. 
Fr, uneven. 



Ct basal, per- 
fect 



CI i-i. 
Fr, — 



Ch i-i imper- 
fect, 
-^.conchoidl. 



CI, prismat- 
oid distinct - 



67. none. 
Fr, uneven, 
soft, brittle. 



CHEMICAL FORMULA. 



F^(Fe,Zn)(SO,X 



KH3(Mg,Fe)(Al,VX 
(SiO,X, 



(Ca,Co,Mg),(AsO,X. 
(H,0), 



[(Fe,Y,Ce,Er), 

(NbA)s]8 ^ 
(Fe,Y,Ce,Er)U,0« 



Mn(Mn.OH)AsO^ 



(Ag,Pb).Bi,S, 



REMARKS. 

Sp. Gr.y Reactions. 

/9 = Associated Minerali. 



G. 2.174. 

Transpar. to translucent. Pie- 
ochroic. Taste, saline astrin- 
gent. Soluble in water, giving 
acid sol. Basic salts separate 
on heating. 

A. Ck)piapite and other iron 
sulphates. 

G. 2.93. 

Translucent. Slightly affected 
by acids. BB fuses easily to 
a black glass. Gives, with Ph. 
salt, a dark yellow bead O. F., 
and an emerald-green bead 
R. F. 
A. Quartz, Calaverite. 

G. ± 3.55. 

Transp. to translu. Dissolves 
in acids. Heated to 100° be- 
comes dark blue and splits, 
but becomes red again on 
cooling. BB fuses ea»ly. Ch, 
gives As. fumes. After roast- 
ing, reacts for Co with fluxes. 
A. Quartz. 

G. ± 5.7. 

Nearly opaque. Sol. of pow- 
der bdiled m concent. H8SO4 
gives blue with metallic Zn 
or Sn. In closed tube glows, 
cracks, turns black, and loses 
density. BB fuses to black 
glass on edges. Borax O. F., 
yellowish green to red bead. 
R.F. greenish black, which 
becomes opaque when flamed, 
and yellowish brown. Ph. 
salt in both flames emerald- 
green bead. 

A. Aeschenite, Ck>lumbite in 
reddish-brown feldspar. 

G. ±: 4.18. 

Easily soluble in HCl. BB de- 
crepitates and ftises with some 
difficulty to black non-mag- 
netic bead. Ch. with soda, 
brownish mass and arsenical 
odor. Closed tube gives water, 
becomes brown, and residue 
reacts with fluxes for Mn. 
A, Iron-manganese minerals. 



G. ±: 6.74. 

BB Aises easily, evolving SOs 
and giving reactions for Bi, 
Pb, and Ag. 
A, With Te minerals. 



10 



146 



SUPPLEMENT. 



NAME. 



Schorlomite 



Scolecite 

(Mesotyp) 



Seybertite 

Bronzite) 
^Clintonite) 



Sideronatrite 

(Urusit) 



Sperrylite 



COLOR. 



black, some- 
times tar- 
nished blue 



white, light 
or ochre 
yellow, light 
or brick red 

reddish 
brown, 
yellowish, 
copper-red 



orange to 
straw-yellow 



STREAK. 



grayish 
black 



light gray 



LUSTRE. 



vitreous 



vitreous, 
silky 



Stilpnomelime 

(Chalcodite) 
(Cronstedtite(?)) 



Struvite 
(Guanite) 



tin-white 



black, green- 
ish black 
and bronze, 
greenish 
bronze 



yellowish to 

brown, 

white 



/ 



uncolored 



pale yellow 



black 



I 



pearly, 
submetallic 



HARD'SS. 



7.25 



5.25 



TENACm 



><• 



4.5 



brittle 



metallic 



pearly, 
vitreous, 
submetallic, 
brass-like 



vitreous 



\ 



2.25 



6.5 



brittle 



3.4 



somewhi 
brittle 



brittle 



\ 



\ 



SUPPLEMENT, 
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TAL SYSTEM, 
ABIT, AND 
RUCTURE. 



letric. 
rapdrl and 
icahedral. 
lasv. with- 
cleavage, 

Indr. prism, 
ivrg. grps. 
7., fibrous, 
. in nodTs. 



tab., some- 
3 hex. form. 
Ji'td, mica's 

(?) 

L crystalline 
3es, fi'ly fib. 



letric. 

jubic. 

ne grains, 

ersed. 



(?) 

Polia. plates 

\, or radia. 

brous coat- 

or tufted. 

irhm. 

)rismatic, 

imorpbic, 

flattened. 

iterspersed, 

lanted. 



CLEAVAGE 

AND 
FRACTURE. 



CI, none. 
/V.conchoidl. 



CI, I nearly 
perfect. 
Fr, massive, 
earthy, radial. 

CI, perfect. 
Fr, coarse 
gran., fine 
gran., fibrous. 

CI, in one 
direction 



^.conchoidl. 



CI, in one 
plane 



CL perfect, 
i-i less so. 
Fr, conchoidl 
to uneven. 



/ 



CHEMICAL FORMULA. 



[ 



Ca,Fe,Mg),(Fe,Ti), 
(Si,Ti)OJ, 



CaAl[Al(OH)J(SiO,), 
(H,0), 



H,(Mg,Ca,Fe),o.M, 



Na,(Fe.OH),(SO,), 



(Pt,Rh)(As,Sb), 



r(Fe,Mg)0]^ 
(H,0), 



Mg(NHJPO,.(H,0). 



REMARKS. 

Sp. Gr.y Reactionii 

A = Associated Minerals. 



G. db 3.85. 

Gelatinizes with HCl, the sol. 
becoming violet when boiled 
with metal, tin (Ti). BBfiises 
(3) to black glass. With fluxes 
reactions for Fe. Fused with 
tin in Ph. salt on ch. R. F. 
violet bead. 
A. £l8eolite, Brookite, Garnet 

G. dt 2.3. 

Transp. to subtrausluc. Py- 
roelectric. Gelatinizes with 
acids. BB curls up like a 
worm, and fuses about 2 to a 
white blebbj enamel. 
A. In cavities of amygdaloid, 
trap, granite, and basalt. 

G. ± 3. 

In powder, acted on by cone, 
acids. Yields water. BB in- 
fusible, but whitens. 
A. Serpentine, Amphibole, 
Spinel, Pyroxene, Graphite, 
Chlorite. 

G. ± 2.25. 

Soluble in acids. Insoluble in 

cold water, but decomposed 

on boiling with separation of 

FesOs. 

A. Melanterite. 

G. dz 10.6. 

Opaque. BB decrepitates 
slightly. Closed tube un- 
changed. Open tube subl. of 
AsgOfl. Does not melt if roasted 
slowly, but heated rapidly 
melts easily. Dropped on red 
hot plat, foil, melts, giving 
white ftimes. and porous ex- 
crescences are formed of same 
color as untouched foil. 
A. Pyrite, Chalcopyrite, Cas- 
siterite. 

G. ± 2.85. 

Dissolves in HCl. In closed 
tube yields much water. BB 
fUses to black metallic button 
giving reactions for iron. 
A. Calcite, Quartz, Pyrite, 
Magnetite. 

G. ± 1.68. 

Transluc. to opaque. Taste- 
less. Pyroelectrlc. Soluble in 
acids. In closed tube gives 
HgO and NHg, and becomes 
opaque. BB colors flame 
green and fhses to an enamel 
which gives purple with Co 
solution. 
A. It^ sgQASDf^^ '^oa^^vt ^f&ShaccsBB^ 



\ 
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SUPPLEMENT, 



NAME. 



Snssexite 



Tellnrite 



Tenorite 



Thenardite 



Thermonatrite 



Thomsenolite 



Thorite 

(Orangit) 



COLOR. 



pinkish or 

yellowish 

white 



white to 
honey- 
yellow 



steel-gray to 
dull earthy 



white to 
brownish 



white to 
yellowish 

colorless to 
reddish 
white or 
white 



orange, 
brownish 
yellow, or 
black 



STREAK. 



steel-gray, 
black 



light orange 
to dark 
brown 



LUSTRE. 



silky to 
pearly 



sub- 
adamant. 



metallic 



vitreous 



vitreous 



vitreous 



vitreous, 
resinous, 
greasy 



HARD'SS. 



TENACITY 



3.5 



2.5 



1.25 



4.75 



\ 



flexible 



earthy 



brittle 



sectile 



brittle 



brittle 



\ 



SUPPLEMENT, 
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TAL SYSTEM, 
IkBIT, AND 
RUCTURE. 



irhm. (?) 
rystalline. 
1 fibrous 
18 or veins. 



irhm. 

In dr., pris- 
c, tal}ular. 
ifted, sphl. 
ited. 

ortrcl. (?) 
lin, shining 

arthy, mas- 
, pulvernt. 

irhm. 

►yrm., short 
m., or tab. 
npltd.,incr. 

irhm. 

ab., prism. 

sually efflr. 



cubic, pris- 
ic, pyram. 
aassive. 



ragonal. 
hort, pyrm. 
3ed prisms, 
aassive and 
pact. 



CLEAVAGE 

AND 
FRACTURE. 



CI i-i 



CL easy in 
one direction. 
Fr, conchoidl 
to uneven. 



CI, distinct. 
Fr, uneven. 



CT. i-i difficult. 
Fr, 



CI, perfect 
I less so 



CHEMICAL FORMULA. 



(Mn,Mg,Zfl)OHBO, 



TeO, 



CuO 



Na,SO, 



Na,CO,.H,0 



CL I distinct. 
Fr, conchoidl. 



NaCaF,.AlF,.H,0 



ThSiO, 



REMARKS. 

Sp. Gr., Reactions. 

A = Associated Minerals. 



G. 3.42. 

Translucent Soluble in HCl. 
Closed tube yields water. If 
turmeric paper is moistened 
with this water and then with 
dilute HCl, it becomes red (B). 
Forceps melts in candle flame. 
BB O. F. yields a black crys- 
talline mass coloring flame 
yellowish ^een. With fluxes 
reacts for Mn. A. Frankllnite, 
Zincite, Willemite, and other 
Mn and Zn minerals. 

G. 5.9. 

Transp. to transluc. In open 
tube when strongly heated 
fhses to brown drops and 
sublimes. 
A. Native Te. 

G. 5.82. 

Soiling the fingers. Soluble 
in HCl and HNOs- BB O.F. 
infusible. For other reactions 
see Cuprite. 

A. In lava. Decomp. product 
of Chalcopyrite, etc. 

G. 2.68. 

Transp. to transl. Soluble in 
water. Tastes. BB colon 
flame deep yellow. 
A. On volcanic scoria. De- 
posited by evaporation of 
saline water, Hanksite, Glau- 
berite, Ulexite. 

G. ±1 1.55. 

Taste alkaline. Soluble in 
water. Effervesces with acids. 
BB deep yellow flame. 
A. Efflorescence of Natron. 

G. ± 2.97. 

Transp. to transl. Dlmetric. 
Powder decomposed by H«804. 
Fuses more easily than Cryo- 
lite. Decrepitates in candle 
flame. See Cryoutb. 
A. With Pachnolite or Cryolite 
as alteration product of latter. 

G. dz 5.3. 

Transp. in thin splinters to 
nearly opaque. After calcin- 
ation gelatinizes with HCl. 
Closed tube vields water. BB 
ch. infusible, edges only 
fflazed. With borax yellow- 
ish bead, colorless on cooling. 
Ph. salt, colorless glass, milky 
greenish on cooling. Borax 
an orange glass when hot, 
grayish on cooling unless nitre 
be added, when the orange 
color remains. 
A. In Augite-syenite, with Al- 
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SUPPLEMENT. 



NAME. 



COLOR. 



Tridymite 

(Asmanit) 



colorless to 
white 



Tnrgite 

(Turjit) 
(Hydrohamatit) 



Tysonite 



Vanadinite 

(Endlichite) 



Varisoite 

(Callait) 



Warwiokite 

(Enceladite) 



reddish 
black to 
dark and 
bright red 

pale yellow 
fresh, 

changing to 
yel. and 
red. brown 

ruby-red, 
light 

brownish or 
straw-yel- 
low, reddish 
brown 



deep emer- 
ald-green to 
colorless 



dark hair- 
brown to 
black 



STREAK. 



red 



white to 
yellowish 



light gray 



blnish 
black 



\ 



LUSTRE. 


HARD'SS. 


vitreous, 


7 


pearly 


submetallic. 




satin-like, 


5.5 


dull, earthy 




vitreous to 




resinous, 


4.75 


pearly 




fr. surf. 




• 


3 


resinous 




vitreous. 


6 


brilliant 


submetallic. 




pearly to 


3.5 


subvitreous 






\ 



TENACITY. 



brittle 



brittle 



brittle 



brittle 



SUPPLEMENT. 
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TAL SYSTEM, 
IBIT, AND 
RUCTURE. 



irlim. 
linute, thin 
liar. 

Iso fan- 
)ed and 
ircl. radial. 

ompact, fi- 
ts, divergt., 
ydl.) stake, 
hy 

lagonal. 
;liick 
ms, tabular, 
lasv., clvbl. 

lagonal. 
►yr., hmlidl. 
11 prism, 
cic. 
aded forms, 
illel group- 
, implanted 
incrust'ns. 

arhm. 
prismatic, 
iieaf-like 
reg'ns, with 
form sur- 



lirhm. 
don. prisms, 
1 rounded 
ainations. 
mbedded. 



CLEAVAGE 

AND 
FRACTURE. 



CI. I indis- 
tinct. 
Fr, conchoid!. 



CL perfect. 
Fr. subcon- 
choidal. 



Fr. fibrous, 
fine stalky 



CI 

Fr. compact. 



CHEMICAL FORMULA. 



SiO, 



FeA(OH), 



(Ce,La,Di)P, 



Pb,Cl(VOA 



A1P0,.(H,0), 



CI i-i. 
Fr. uneven. 



Mg.(Pe,Al,B).TiA, 



REMARKS. 

Sp. Gr., Reactiwit. 

A = Associated Minerals. 



G. ± 2.3. 

Transparent. Beactions, see 

QUABTZ. 

A. In acidic, less so in basic, 
volcanic rocks. Sanidiue, 
Hornblende, Augite, Hema- 
tite, Opal, Quartz, Feldspar, 
Fayalite. 

G. ± 4.4. 

Opaque. Closely related to 
limonite. Heated in closed 
tube flies to pieces, yields wa- 
ter. Otherwise see Hematite. 
A. Limonite, on which it often 
forms an outer layer. 

Q. ± 6.13. 

Transp. to transluc. Insolu- 
ble inHCl and HNOs, but solu- 
ble in HsS04 with evolution 
of HF. BB blackens but does 
not ftise. Closed tube decrep- 
itates, changes to light pink. 
A. Quartz, Albite, Irrophysa- 
lite, Allanite. 



G. ±7. 

Reactions (without As) and A. 
See Endlichite. 



G. 

Transparent to translucent. 
In matrass yields water. BB 
forceps infusible but whitens, 
coloring outer flame deep 
bluish-green. With borax and 
Ph. salt, formspale yellowish- 
green glass. With soda ftises 
imperfectlv with efferves- 
cence. With Co solution deep 
blue. 
A. Quartz and siliceous slate. 



\ 



G. 3.35. 

Pleochroic. Decomposed by 
uJiOi, The residue treated 
with alcohol and ignited gives 

freen flame, and boiled with 
[CI and metallic tin a violet 
color (Ti). Closed tube yields 
water. BB infusible but loses 
density. Moistened with 
H4SO4 gives green flame. 
Ph. salt, O. F. clear bead, yel- 
low hot and colorless on cool- 
ing. R. F. ch. with tin violet 
color (Ti). 
A. Spinel, Chondrodite, Ser- 
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SUPPLEMENT. 



NAME. 



Xanthosiderite 

(Gelbeisenstein) 



Xenotime 

(Ytterspath) 



COLOR. 



Tttrooerite 



Tttrotantalite 

(Fergusonit in 
part) 



Zinnwaldite 

(In part Lithion- 
glimmer) 



Znnjrite 



needles 
gold yellow ; 
brown to 
brownish 
red 

yellowish, 
reddish, 
hair-brown, 
yellow 



violet blue 
inclining to 
gray and 
white 



STREAK, 



ochre-yellow 



pale brown, 

yellowish, 

reddish 



black, 
brown, 
brownish 
yellow 



pale violet, 
yellow to 
brown and 
dark gray 



colorless 



LUSTRE. 



silky, 
greasy, 
pitchy, 
earthy 



resinous to 
vitreous 



HARD'SS. 



shining 
vitreous to 
pearly 



gray to 
colorless 



pale gray 



colorless 



submetallic, 

vitreous, 

greasy 



2.5 

needFs 



pearly 



vitreous 



4.5 



TENACITY, 



brittle 



4.5 



5.25 



2.75 



laminse 
tough anc 
flexible 



SUPPLEMENT, 
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CRYSTAL SYSTEM, 
HABIT, AND 
STRUCTURE. 



H. fine acic, 
stellate, concen. 
S, oclier. 

Tetragonal. 
H. pyram. or 
short prismatic, 
with pyr. term. 
.Sf. disseminated 
rolled grains. 

(?) 

S. massive, 
crystalline, 
granular, and 
earthy 

Orthrhm. 
H, prismatic, 
also tabular. 
S, embedded, 
dispersed. 

Mel. 

H, tabular^ 
lamellar, 
pseudo- 
hexagonal. 
S, massive 
fan -shaped ; 
in rosettes. 

Isometric. 
H. hemihedralj 
tetrahedral. 
S, embedded, 
dissem. grains. 



CLEAVAGE 

AND 
FRACTURE. 



CI. I perfect. 
Fr, uneven 
and splintery. 

CL in two di- 
rections, in- 
clined to each 
other 71° 30'. 
Fr, uneven. 



CI. i-i indis- 
tinct. 

Fr. small con- 
choidal. 



CI. basal, per- 
fect. 
Fr. scaly-gran. 



CI positive 
and negative 
tetrahedral. 
Fr. 



CHEMICAL FORMULA. 



Fe,0.(OH), 



(Y,Ce)PO, 



(Y,Er,Ce)F..(CaFV 
H„0 



Y(Nb,Ta)0, besides Ca, 
Fe tantalate, and some 
U, W, Er, Ce, and Sn 



(Li,K,Na\Al3Fe 
SiAe(F,OH), 



A1JA1(0H,F,C1),], 



REMARKS. 

Sp. Gr., Reactions. 

A = AisocJated Minerals. 



G. 

Reactions, see Limonitb. 
A. Limoiiite, Psilomelane. 



G. 4.45. 

Opaque. Insoluble in acids. 
BB infusible. Moistened with 
H8SO4 colors flame bluish 
green. Soluble with difficulty 
in Ph. salt. 

A. Polycrase. Malacon, Or- 
thite, Zircon, Rutile, Tysonite. 

G. ± 3.45. 

Pulverized, dissolves com- 

f>letely in HCl, giving a yel- 
ow solution. Closea tube 
gives water. BB ch. inftisible. 
A. Quartz, Albite, Topaz. 

G. dz 5.7. 

Opaque to subtransl. Not de- 
composed by acids. In the 
closed tube yields water and 
turns yellow. Intense ienition 
becomes white. BB infusible. 
Ph. salt dissolves with a 
separation of a skeleton of 
tant. oxide, which is after- 
ward dissolved by strong heat, 
leaving glass faintly rose (W). 
A. Pegmatite, Quartz, Albite, 
Garnet, Mica, Pyrophysalite. 

G. dz 3. 

Successive layers of different 
colors. Pleochroism distinct 
in some kinds. Melts in can- 
dle flame with red color. Re- 
actions as in Lepidolite, ex- 
cept that it is more fusible 
and reacts for iron. 
A. Tourmaline granite in tin 
mine of Zinnwald. 



G. 2.875. 

Clear and transparent. Not 
attacked by acids. Closed 
tube yields acid water. BB in- 
ftusible, but becomes opaque. 
A. Sulphides of As and JPb, 
Guitermanite, Pyrite. 



TABLE OF ELEMENTS.-(1896.) 



[The atomic weights are calculated on the basis of O = 16.] 



NAME. 



Aluminum... 
Antimony.... 

t Argon 

Arsenic 

Barium 

Beryllium (or 
Qlticinum) 

Bismuth 

Boron 

Bromine 

Cadmium 

Caesium 

Calcium 

Carbon 

Cerium 

Chlorine 

Chromium.... 

Cobalt 

Copper 

J Didymium ? 

Erbium 

Fluorine 

Gallium 

Germanium.. 

Gk)ld 

fHelium 

Holmium 

Hydrogen 

Indium 

Iodine 

Iridium 

Iron 

Lanthanum.. 

Lead 

Lithium 

Magnesium... 



Symbol. 


Atomic ' 
Weight. ; 


Al 


27. 


Sh 


120. 


A 


40. 


As 


76. 


Ba 


137. 


Be 0T\ 


9. 


Bi 


208.9 


B 


11. 


Br 


79.96 


Cd 


112. 


Cs 


182.9 


Ca 


40. 


C 


12. 


Ce 


140.2 


CI 


86.46 


Cr 


52.1 


Co 


69. 


Cu 


63.6 


D 


142.8 


Er 


166. 


F 


19. 


Ga 


69.9 § 


Ge 


72.3 


Au 


197.3 


He 


4.26 


Ho(?) 


162. 


H 


1-1 


In 


113.7 


I 


126.86 


Ir 


193.1 


Fe 


56. 


La 


188.2 


Ph 


206.95 


Li 


7.02 


Mg 


24.3 



Apparent Valence. 



Ill 

Ill, V 

(?) 

Ill, V 

II 

II 

Ill, V 

Ill 

T • • • • • 

I, m, V, vii 

II 

I,iii(?) 

IV 

II, iv, iii (?)... 

I* • • • • 
, m, V, vn 

II, iv, iii 

II, IV, m 

S:.!i!^:::::::: 

Ill 

I 

Ill 

IV 

Ill 

&:;::::::::::::: 

I 

Ill 

"T • • • • • 

I, ni, V, vn 

ii, IV, iii (?)... 

n. ... ' 
, IV, m 

II 

II, iv 

I 

II 



Number of 

Atomi in the 

Molecule. 


SUte.* 


Two 


Solid 


(( 


u 


(?) 


Gas 


Four 


Solid 


Two 


it 


u 


u 


11 


u 


n 


11 


One 


Liquid 
Solid 


Two 


It 


11 


t( 


11 


(( 


u 


a 


11 


Gas 


u 


Solid 


t( 


(( 


(I 


a 


u 


It 


11 


u 


11 


Gas 


It 


Solid 


n 


u 


11 


11 


(?) 

Two 


Gas 

Solid 


u 


Gas 


u 


Solid 


t( 


t( 


u 


u 


IC 


11 


11 


n 


t( 


u 


(( 


u 


n 


u 



DlicoveraTi 



>•••••••• 



Woehler...,, 
Valentine 

{Bayleigh and\ 
Bamsay j 

Schroeder 

Davy 

Woehler. 

Agricola.. 

Davy 

Balard 



Stromeyer. 
Bunsen.... 



>«•••••••••••••• 



Davy.. 

Ancients 

Berz. and Hisinger 

Scheele .,.., 

Vauquelin 

Brandt 

Ancients 

Mosander 

Mosander 

Moissan 

de Boisbaudran... 

Winkler.. « 

Ancients 

xvamsay...** .•••••••. 

Cleve 

Cavendish 

Reich and Bichter 

Courtois.. 

Tennant.. 

Ancients 

Mosander 

Ancients . 

Davy , 

Davy 



Date. 



1828 
1460 

1895 

1694 
1808 

1828 

1629 
1807 
1826 
1817 
1860 
1806 



1808 
1774 
1797 
1788 



1841 
1843 
1886 
1876 
1886 



1895 
1879 
1766 
1868 
1812 
1804 



1839 



1818 
1808 



* At ordinary temperatures. 

t Never certainly isolated. 

i Probably mixture of Neodidymium (Nd) 140.8, and Praseodidymitim (Pr) 143.6. 

g W. Ostwald, in Dr. Rudolf Biedermann's " Chemiker-Kaleuder, 1897." 

II Accurately 1.007 If 0= 16. 
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NAME. 



Manganese.... 

Mercuiy 

Molybdenum 

Nickel 

Niobium (or 
Columbium) 

Nitrogen 

f Osmium 

Oxygen 



Symbol. 



Palladium.... 
Phosphorus... 

Platinum 

Potassium 

Bhodium 

Rubidium 

f Euthenium. 
tSamarium(?) 

Scandium 

Selenium 

Silicon 

Silver 

Sodium 

Strontium 

Sulphur 

Tantalum 

Tellurium 

Terbium (?) 

Thallium 

Thorium 

Thulium (?)... 

Tin 

Titanium, 

Tungsten 

Uranium 



Vanadium.... 

Ytterbium.... 
§Yttrium(?).. 
Zinc 



Zirconium.... 



Mn 

Hg 
Mo 

Ni 

Nbor 

Cb 

N 

Os 

O 

Pd 

P 

Pt 

K 

Ro 

Rb 

Ru 

Sm 

Sc 

Se 

Si 

Ag 

Na 

Sr 

S 

Ta 

Te 

Tb 

Tl 

Th 

Tm 

Sn 

Ti 

W 

U 



Yb 

Y 

Zn 

Zr 



} 



Atomic 
Weight. 



55. 
200. 
96. 
68.7 

94. 

14.03 
191.6 

16. 

106.6 

31. 
195. 

39.11 
103. 

85.6 
103.8 
150. 

44. 

79. 

28.4 
107.92 

23.06 

87.6 

82.06 
182.6 
126. 
159.5 
204.18 
232.6 
170.4 
119. 

48. 
184. 
239.6 

61.4 

173. 
89.1 
65.3 

90.6 



Apparent Valence. 



II, iv, iii, vii.... 

II 

ii, iv, VI, V (?). 

II, iv 

V. 

III, V 

II, IV, 111, vu... 

II 

ii,IV 

III, V 

ii, IV, viii 

I, HI 

11, IV, 111, vin.. 

I, iii (?) 

II, IV, 111, vii... 

III... 

Ill 

II, iv, vi 

IV 

I 

I, iii (?) 

II 

II, iv, vi 

V 

II, iv, vi 

Ill 

I... 
, 111 

IV 

Ill 

ii, IV 

IV.. 

iv, VI, V 

• • • • 

II, IV, VI 

/iii, (VJ%) 

\V, (Va)^; 
iv. Ill 

III, iv (?) 

II 

IV 



Number of 

Atoms in the 

Molecule. 


State.* 


Two 


Solid 


One 
Two 


Liquid 
Solid 


it 


(( 


u 


(( 


t( 


Gas 


u 


Solid 


/Two ot') 
\ three j 


Gas 


Two 


Solid 


Four 


(( 


Two 


tl 




(t 




(( 




It 




11 




It 




tl 




tt 




tl 




tt 




tl 




It 




tl 




It 




11 




It 




11 




It 




tl 




It 




It 




It 




tt 




It 




tl 


(?) 


It 


Two 


It 


(( 


It 



Discoverer. 



Gahn 

Ancients.. 

Hjelm 

Cronstedt. 



Date. 



1774 



Hatchett. 



Rutherford. 
Tennant 



Priestley 

Wollaston 

Brandt 

Wood 

Davy 

Wollaston 

Bunsen 

Glaus 

de Boisbaudran... 

Nilson 

Berzelius 

Berzelius 

Ancients 

Davy 

Davy. 

Ancients... 

Ekeberg.... 

Klaproth... 

Mosander.. 

Crookes 

Berzelius'... 

Cleve 

Ancients... 
Klaproth... 
De Luyart. 
Peligot 

Sefetroem.. 



1782 
1761 

1801 

1772 
1808 

1774 

1803 
1669 
1741 
1807 
1803 
1860 
1846 
1888 
1879 
1817 
1823 



•••••••••••••« ••• 



1807 
1808 



1802 
1798 
1848 
1861 
1829 
1879 



Marignac , 

Woehler (?) , 

f Mentioned by 
1 Paracelsus 
Berzelius 



} 



1794 
1786 
1841 

1830 

1872 
1848 

1540 

1824 



* At ordinary temperatures. 

t Never certainly isolated. 

i W. Ostwald« in Dr. Rudolf Biedermann's " Chemiker-Kalender," 1897. 
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MOHS'S SCALE OF HARDNESS. 

DEGREE. 

1 Talc. 

2 Gypsum or Halite. 

3 Calcite. 

4 Fluorite. 

5 Apatite (crystallized variety). 

6 Feldspar (Adularia). 

7 Quartz. 

8 Topaz. 

9 Corundum. 

10 Diamond. 



SCALES OF FUSIBILITT. 



plattner's. 



1. Such as fuse to a bead, (a) Easily. (6) With difficulty. 

2. Such as fuse only on the edge, (a) Easily. (6) With difficulty. 

3. Such as are infusible. 



von kobell's.* 

1. Stibnite, — Fusible in candle flame in coarse splinters. 

2. Natrolite, — Fusible in candle flame in fine splinters. Easily fused before 

the blow-pipe in coarse fragments. 

3. Almcmdite, or Iron Alumina Garnet. — Infusible in candle flame, quite fusible 

before the blow-pipe in coarse fragments. 

4. Actinolite. — Fusibility less than Almandite and greater than No. 5 ; fusible 

in coarse splinters. 

5. Orthoclase. — Fusible in fine splinters. 

6. Bronzite. — Only rounded on the edges in very fine splinters. 



* This is the only scale referred to in the preceding pages where numbers expressing fhsibilities 
are used. 



INDEX. 



[The names indented are of Sub-species or of Synonyms.] 



Aoanthite, 24. 
Aomite, 100, 108. 

Aotinolite, 59, 91. 

Adamas, 106. 
Adamite, 76. 

Adularia, 69, 89, 93, 95, 98, 
99, 103, 141. 
Aegirite, 100, 108, 111, 113. 

Aeschenite, 145. 

Agalmatolite, 60. 

Agricolit, 86. 

Aguilarite, 24, 108. 
Aikinite, 14, 108. 
Alabandite, 26, 52. 

Alaunspath, SO. 
Albite, 69, 95, 98, 99, 103, 129, 
137, 141, 151, 153. 

Alexandrite, 106. 

Algodonite, 9. 
Allactite, 34, 108, 133. 
AUanite, 100, 125, 161. 
Allemontite, 8, 108. 
Allophane, 76. 

Almandite, 95, 104, 105, 107. 

Alstonite, 80, 81. 
Altaite, 8. 

Alum, 41, 62, 65. 
Aluminite, 58. 
Alunite, 80. 
Alunogen, 63, 64. 

Alvite, 149. 
Amalgam, 8. 
Amarantite, 68, 110. 
Amazonstone, 100, 110, 141. 

Amber, 68. 
Amblygonite, 90. 

Ammonia alum, 64. 

Amphibole, 11, 33, 47, 54, 55, 
95, 96, 99, 101, 145. 

Amygdaloid, 117. 

Analclm, 92. 
Analcite, 87, 89, 92, 127. 

Anatase, 93, 98. 
Andalusite, 94, 104. 

Andesine, 92. 
Andesite, 92, 99. 

Andradite, 104. 
Anglesite, 74. 
Anhydrite, 59, 69, 74, 105. 
Ankerite, 82. 
Annabergite, 48, 66. 



Anorthite, 100. 
Anthracite, 30. 
Apthophyllite, 94, 110. 

Antimonblende, 36. 

Antimonfahlerz, 20, 26. 

Antimonglanz, 14. 

Antimonite, 5, 9, 14, 17, 19, 
37, 41, 69. 

Antimonniokel, 2. 

Antimonnickelkies, 10. 

Antimonocker, 37, 116. 

Antimonsilber, 8. 
Antimony, 8, 67. 
Apatite, 27, 35, 37, 47, 59, 87, 
88, 95, 99, 101, 103, 117, 
127, 135. 

Aplome, 104, 105. 

Aplome-Gamet, 83, 93, 95, 
97, 103. 
Apophyllite, 86, 89, 93. 
Aragonite, 80. 

Arfvedsonite, 96, 109, 110, 113, 
123. 

Arfwedsonit, 110. 
Argentite, 9, 14, 19, 25, 39, 75, 

111. 
Argydorite, 16, 110. 

Arkansite, 92, 93. 

Arquerite, 8. 

ArsenblUthe, 66. 

Arseneisensinter, 42. 

Arsenfahlerz, 20. 
Arsenic, 3, 5, 9, 20, 39, 41. 

Arsenikalkies, 10. 

Arseniksinter, 80. 
Arseniopleite, 34, 110. 

Arsenkies, 10. 

Arsenkupfer, 8. 

Arsennickel, 2. 

Arsenniokelkies, 10, 20. 
Arsenolite, 72, 109. 

Arsenolith, 72. 
Arsenopyrite, 5, 7, 10, 13, 19, 
21, 31, 35, 37, 43, 45, 47, 
81, 83, 89, 101, 105. 

Asbestus, 62. 
Asbolite, 30, 51, 53. 
Asmani^ 150. 
Asphaltum, 30, 34. 
Astropbyllite, 50, 112, 143. 
Atacamite, 52, 111. 



Augite, 47, 54, 95, 97, 98, 109, 

111, 135, 137, 149, 151. 
Auriohalcite, 64. 
Autunite, 42. 

Aventurine, 98. 
Axinite, 89, 104. 
Azurite, 51, 53, 56. 

Babingtonite, 92, 112. 
Barite, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 31, 33, 
35, 37, 39, 41, 43, 45, 47, 
49, 74, 77, 91, 109, 117, 
129, 137, 139. 

Barute, 83. 

Barytes, 74. 
Barytocalcite, 80. 

Barytophyllit, 94. 

Basalt, 63, 87, 89, 93, 97, 99, 
101, 107, 133. 
Basaltic Hornblende, 46. 
Bastnasite, 46, 112. 
Bauxite, 74. 

Beauxite, 74. 
Beegerite, 12, 112. 

Bergmannite, 115. 

Bernstein, 68. 
Berthierite, 18, 37. 
Bertrandile, 102, 112. 
Beryl, 29, 33, 39, 47, 105, 106, 

107, 113, 127, 137, 141. 
Beryllonite, 46, 112. 
Berzeliite, 86, 114. 

Berzelite, 72. 
Bieberite, 68. 
Bindheimite, 78, 114. 
Binnite, 18, 19, 21, 114, 131. 
Biotite, 66, 91, 101, 103, 107, 

117. 
Bismite, 45, 58; 114. 
Bismuth, 3, 6, 11, 17, 23, 33, 

35, 37, 47, 83, 103. 
Bismuthinite, 16, 83. 

Bismuth ochre, 137. 
Bismuthocker, 114. 
Bismutite, 82, 87, 137. 

Bismutospharit, 82. 

Bittersalz, 66. 

Bitterspath, 82, 84. 
Bituminous coal, 30, 33. 

Black Jack, 82. 
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INDEX. 



Blattertellorerz, 12, 22. 

Blaueisenerz, 54, 66. 

Blaueisenstein, 120. 

Blauspath, 90. 

Bleiantimonglanz, 16. 

Bleiarsenglanz, 20. 

Bleiglanz, 16. 

Bleihornerz, 72. 

Bleilasur, 56. 

Bleiniere, 114. 

Blende, 3, 5, 7, 11, 13, 15, 17, 
19, 21, 27, 34, 35, 37, 44, 
45, 47, 53, 55, 59, 67, 69, 
82, 83, 85, 87, 91, 97, 101, 
103, 105. 

Blue stone, 66. 

Blue vitriol, 66. 
Bog manganese, 32. 

Bol, 62. 
Boracite, 104. 
Borax, 64, 129. 

Boric acid, 60. 
Bornite, 2, 4, 5, 17, 87, 113. 

Boronatrocalcit, 58. 

Botryolit, 88. 
3oulangerite, 18. 
Bournonite, 15, 18,21,24, 115. 

Brandtite, 133. 

Braunblelerz, 76. 

Brauneisenerz, 34. 
£raunite, 26, 27, 32, 36, 95, 
115, 131, 141. 

Braunkohle, 34. 

Braunspath, 82. 

Bredbergite, 104. 
£reithauptite, 2. 

Breunerite, 84. 

Breunnerite, 84. 

Brittle silver ore, 18. 
^roohantite, 52. 
Bromargyrite, 48, 60. 
Bromlite, 80. 

Bromsilber, 48, 60% 
Bromyrite, 60. 

Bronzit, 94. 

Bronzite, 86, 103, 146. 
Brookite, 92, 147. 
Brucite, 64, 139. 

Buntbleierz, 76. 

Buntkupferkies, 2, 4. 

Bustamit, 94. 

Caooxenite, 44, 51, 87. 
Calamine, 43, 71, 85, 86, 93, 
123, 131. 
Galamite, 96. 
Calaverite, 4, 114, 145. 
Calc Spar, 72. 
•Caloite, 3, 21, 27, 39, 41, 43, 46, 
47, 49, 51, 55, 57, 61, 72, 
73, 75, 79, 87, 89, 93, 95, 
97, 101, 103. 106, 109, 115, 
131, 135, 137, 139, 147. 
Calcium Felspar, 100. 
Calcium-Sodium Felscpar, 98. 



Caledonite, 72. 

Callaite, 96, 150. 
Calomel, 60. 
Canorinite, 90, 109, 114. 

Caporcianite, 78. 

Carbunculus, 104. 
Camallite, 69, 70, 77. 
Carpholite, 88. 

Caryopilite, 133. 
Cassiterite, 7, 11, 13, 17, 21, 
35, 36, 46, 59, 89, 102, 
119, 121, 137, 147. 
Castanite, 76, 116. 

Catapleite, 113. 
Celadonite, 50, 116. 

Celestine, 43. 
Celestite, 74, 135. 
Cerargyrite, 60. 

Cerent, 90. 
Cericite, 141. 
Cerite, 90. 

Ceroantite, 37, 84. 
Cerussite, 43, 67, 73, 75, 77, 78, 

131. 
Cervantite, 116. 
Chabazite, 79, 86, 89, 135. 
Chaloanthite, 66. 

Chalcedony, 47, 66, 102. 
Chaloooite, 3, 16, 24, 35> 63, 
113. 

Chaloodite, 78, 146. 
Chalcophyllite, 60. 
Chaloopyrite, 3, 4, 7, 11, 16, 17, 
19, 21, 26, 31, 33, 35, 37, 
47, 51, 53, 57, 65, 67, 75, 
77, 79, 83, 91, 97, 101, 111, 
127, 147, 149. 

Chamosit, 60. 

Chiastolito, 94, 104. 
Childrenite, 86, 116, 122. 

Chili nitre, 60. 
Chiolite, 78, 116. 

Chloanthite, 3, 5, 7, 33, 39, 
49, 67, 75, 91. 

Chloantite. 10. 

Chlorargyrite, 41, 60. 

Chlorbromsilber, 48. 

Chlorite, 59, 65, 85, 93, 95, 
97, 99, 103, 105, 107, 121, 
139, 141, 147. 

Chlorite group, 50, 116. 

Chlorite slate, 86, 89, 101, 
107, 127. 
Chloritoid, 94. 

Chloritspath, 94. 
Chloropal, 32, 40, 48. 

Chlorspath, 72. 
Chondrodite, 100, 107, 161. 

Christianit, 88. 

Chromeisenerz, 26. 
Chromite, 23, 26, 49, 53, 66, 69. 
Chrysoberyl, 106, 141. 
Chrysooolla, 34. 38, 62, 66, 78. 

Chrysolite, 102. 

Chrysotile, 62, 78. 



Cinnabar, 9, 35, 36, 61. 

Cinnabarite, 21. 
Clausthalite, 16. 

Clay, 31, 41, 66, 69, 63, 65, 
69, 71, 73, 75. 

Cleavelandite, 98. 
Clinochlore, 48, 116. 
Clinoclasite, 60. 

Clintonite, 146. 

Coal, 43, 61, 63, 65. 
Cobaltite, 10, 13, 127. 
Colemanite, 84, 116. 

CSlestin, 74. 
Coloradoite, 24, 118. 
Columbite, 28, 32, 38, 113, 118, 
137, 145. 

Common salt, 68. 

Comptonit, 92. 
Connarite, 50, 118. 

Connelite, 131. 
Copal ite, 62. 
Copiapite, 40, 117, 145. 
Copper, 2, 39, 53. 

Copper, 131. 

Copperas, 62. 

Copper Pyrites, 4. 
Coquimbite, 66, 118, 126, 143. 

Cordierite, 103, 104. 
Corundum, 85, 95, 106, 123, 

127. 
Cotunnite, 62, 118. 
Covellite, 30. 
Crooidolite, 84, 120. 
Crocoite, 42. 
Cronstedtite, 60, 146. 
Cryolite, 76, 117, 139, 143, 149. 
Cuprite, 36, 38, 61, 53, 79. 
Cyanite, 61, 94, 97, 101, 102, 
105, 123. 

Cymatolite, 133. 

Cyrtolite, 126. 

Danaite, 126. 
Danburite, 104, 120. 
Datolite, 88, 101. 
Descloizite, 78. 

Desmin, 78. 
Deweylite, 70. 

Diabase, 89, 99. 
Diadochite, 44. 

Diallage, 103. 

Dialogit, 84. 
Diamond, 106. 

Diaphorite, 14. 
Diaspore, 96. 

Dichroite, 104. 
Diokinsonite, 76, 120, 123. 
Diopside, 69, 96, 97, 107. 
Dioptase, 64, 66. 

Diorite, 95, 99, 106. 

Disthene, 94. 

Dolerite, 99. 
Dolomite, 51, 69, 82, 106, 121, 

129. 
Domeykite, 8. 
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Dufrenite, 45, 50. 
Dufrenoyaite, 18, 21, 116, 129, 

131. 
Dumortierite, 102, 120. 
Durangite, 46, 120. 
Dysanalyte, 90, 122. 
Dyscrasite, 8. 

Edelite, 100. 
Ehlite, 48. 

Eisenglanz, 22, 38. 

Eisenkies, 6. 

Eisensinter, 80. 

Eisenspath, 34, 84. 
Ekebergite, 94. 

Eklogite, 105. 

El8Bolite, 93, 98, 109, 111, 
139, 147. 

Elaeolith, 143. 
Electrum, 4. 
Embolite, 48, 60. 

Emerald, 106, 141. 

Emerald Nickel, 52. 
Empleotite, 14. 
Enargite, 24, 30, 53. 

Enceladite, 150. 
Endlichite, 44, 122, 150. 
Enstatite, 86, 94. 
Eosphorite, 86, 116, 121, 122, 

133. 
Epidote,' 95, 100, 101, 113, 129, 

141. 
Epsomite, 66. 

Erdkobalt, 30. 

Erdol, 58. 

Erdpeoh, 30, 34. 

Erdwachs, 32. 

Erubescite, 2, 4. 
Erythrite, 36, 137. 

Essonite, 95. 
Euohroite, 50. 
Euclase, 106, 122. 
Eudialyte, 90, 109, 111, 122. 

Eugenglanz, 24. 
Eulytite, 86. 

Ezanthalit, 62. 

Faroelite, 135. 
Fassaite, 88, 96. 
Fayalite, 151. 

Federerz, 14. 
Feldspar group, 27, 92, 111, 
113, 121, 125, 129, 137, 
141, 151. 
Fergusonite, 94, 124, 125, 152. 
Fettbol, 32. 
Feuerblende, 36. 
Fibroferrite, 76, 124. 
Fibrolite, 102, 127. 
Fisohaugenstein, 86. 
Flint, 102. 
Fluorite, 3, 5, 11, 15, 23, 25, 
33, 35, 37, 39, 45, 47, 75, 
82, 87, 89, 99, 103, 109, 
117, 125, 137, 143. 



Forsterite, 139. 

Fowlerite, 94. 
Franklinite, 28, 39, 47, 93, 95, 

149. 
Freieslebenite, 14. 

Frenzelite, 18, 124. 

Gabbro, 101. 
Gadolinite, 102, 124, 137, 143. 
Gabnite, 106, 126. 
Galena, 109, 111. 
Galenite, 3, 5, 7, 9, 11, 15, 16, 
17, 19, 21, 31, 33, 35, 39, 
43, 45, 55, 59, 69, 73, 75, 
77, 79, 81, 83, 86, 87, 89, 
97, 101, 103, 105, 109. 

Galmei, 84, 86. 
Garnet, 31, 35, 55, 69, 87, 97, 
104, 107, 113, 127, 147, 
153. 
Garnierite, 48. 

Gaylussit, 126. 
Gay Lussite, 68, 126. 
Gehlenite, 92. 

Gelbbleierz, 72. 

Gelbeisenerz, 44. 

Gelbeisenstein, 152. 

Gelbniokelkies, 4. 
Gentbite, 48. 

Gersdorffite, 5, 10, 17, 19, 20. 
Gibbsite, 72, 126. 

Gismondite, 135. 
Glanberite, 70, 129, 149. 

Glauber's salt, 62. 
Glaucodote, 10, 126. 
Glauoonite, 48, 126. 

Glaucopbane, 141. 
Gmelinite, 86, 126. 

Gneiss, 23, 67, 99, 103, 105, 
113, 121. 
Gold, 4, 7, 9, 13, 15, 17, 23, 43, 

85, 108, 115, 119, 141. 
Goslarite, 66. 
Gothite, 23, 34, 39, 46. 

Gramenit, 32. 

Gramenite, 40. 

Grammatite, 96. 

Granatite, 104. 

Granite, 29, 33, 47, 69, 99, 
101, 105, 107, 113, 119. 

Granulite, 105. 
Graphite, 22, 87, 101, 107, 147. 

Grauniokelkies, 10, 20. 

Grauspiessglaserz, 14. 

Green Augite, 88. 
Greenookite, 44. 

GreenoFite, 94, 141. 

Green Stone, 62. 

Green Vitriol, 62. 

Groroilith, 32. 

Grossularite, 104, 105. 

Griinbleien, 76. 

Griineisenera, 50. 

Griinerde, 116. 

Guanite, 146. 



Gummierz, 42. 
Gultermanite, 20, 128, 153. 
Gummite, 42. 

Gymnit, 70. 
Gypsum, 62. 

Haarkies, 4. 

Haarsalz, 64. 
Halite, 61, 65, 68, 69, 71, 75, 

77, 129. 
Halloysite, 62. 

Halochalzit, 52. 

Hamartite, 112. 
Hanksite, 76, 128, 149. 
Harmotome, 88. 

Hartmanganerz, 32, 36. 
Hatohettolite, 54, 128. 
Hauerite, 38. 
Hausmannite, 26, 33, 37, 95, 

109, 113, 131, 133, 139. 
Haiiynite, 88. 

Heavy Spar, 74. 
Hedenbergite, 90. 

Helvin, 96. 
Helvite, 96. 

Hematite, 22, 28, 35, 38, 41, 
45, 47, 49, 53, 76, 77, 85, 
133, 141, 151. 

Hemimorphite, 86. 
Herderite, 46, 128. 

Hermesite, 20, 37. 
Herrengrundite, 56. 
Hessite, 8, 9. 

Hessonite, 95, 97, 101, 105. 
Heulandite, 78, 79, 87, 127. 

Hiddenite, 98, 137. 
Hisingerite, 44, 128. 

Hohlspath, 94. 

Hohmannite, 68, 110. 

Honigstein, 70. 
Hornblende, 54, 95, 97, 101, 
105, 111, 151. 

Horn silver, 60. 

Hubneri'te, 34. 
Humboldtine, 40. 

Humboldtite, 88. 

Humite, 100. 

Hyacinth, 106. 
Hyalite, 96. 
Hyalophane, 100, 128. 

Hydrargyrite, 76. 

Hydrohamatit, 150. 
Hydrotalcite, 62, 128. 
Hydrozincite, 66, 70, 130. 
Hypersthene, 98, 103. • 

Hypersthenite, 99. 

Hypochlorite, 87. 

Hyposklerit, 98. 

Iceland Spar, 72. 
Ichthyopnthalmit, 86. 
Idoorase, 102. 
Ilmenite, 26. 
Ilmenorutile, 102. 
Hvaite, 32, 54. 
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Indianite, 100. 

lodsilber, 40. 
lodyrite, 40. 
lolite, 104, 119. 
Iridosmine, 12, 23. 
Iron, 22, 37. 

Iron-lime Pyroxene, 90. 

Iron Pyrites, 6. 

Iron Vitriol, 62. 

Jaoobsite, 26, 141. 

Jacksonite, 100. 

Jade, 96. 
Jamesonite, 14, 115. 
Jarosite, 44. 
Jeflferisite, 60. 
Jordanite, 18, 19. 

Eainite, 68, 69. 

Ealiglimmer, 68. 
Ealinite, 62. 

Ealkglimmer, 84. 

Ealkharmotom, 88. 

Ealkuranit, 42. 

Ealkvolborthite, 42. 

Eallait, 96. 

Eallochrom, 42. 

Eammkies, 6. 

Eampylit, 78. 
Eaolinite, 58, 62. 

Earstenit, 74. 

Eeramohalite, 64. 
Eermesite, 9, 36, 67, 69. 

Eiesel, 102. 

Eieselkupfer, 34, 38. 

Eieselkupfererz, 52, 78. 

Eieselmanganerz, 94. 

Eieselwismuth, 86. 

Eieselzinkerz, 86. 

Eieserit, 76. 
Eieserite, 71, 76. 

Elinochlor, 68. 

Elinohumit, 100. 

Eobaltarsenkies, 126. 

Eobaltbluthe, 36. 

Eobaltglanz, 10. 

Eobaltin, 10. 

Eobaltkies, 10. 

Eobaltvitriol, 68. 

Eonarit, 118. 

Eongsbergite, 8. 

Eraurite, 50. 

Ereuzstein, 88. 

Erokydolith, 120. 

Eryolith, 76. 

Eupferglanz, 16, 24. 

Eapferglimmer, 50. 

Eupferindig, 30. 

Eupferkies, 4. 

Eaferlasur, 56. 

Eupferschaam, 50, 54. 

Eupfersmaragd, 54, 56. 

Eupferuranit, 40, 48. 

Eupfervitriol, 66. 

Eupferwismuthglanz, 14. 



Labradorite, 100. 
L&ngbanite, 102. 
Langite, 70. 

Lansfordite, 139. 

Lanthanocerit, 90. 
Lapis Lazuli, 56. 

Lasurite, 56. 

Lasurstein, 56. 
Laumontite, 78, 79. 
Laurionite, 76. 

Lava, 61, 63, 89, 93, 99. 
Lazulite, 90, 91. 
Lead, 12, 73, 81, 132. 

Leadhillite, 72. 

Lederite, 94. 

Lepidoorooite, 34. 
Lepidolite, 37, 47, 70, 73, 87, 

91, 103, 141. 
Leucite, 96. 

Leucitite, 105. 

Leucocyclite, 86. 

Leucophanite, 109, 113. 
Levynite, 84. 
Libethenite, 52. 
Lievrite, 32, 54. 
Lignite, 34, 41, 59, 63, 65, 71. 

Ligurite, 94. 

Limestone, 23, 31, 63, 65, 
75, 87, 101. 
Limonite, 23, 33, 34, 39, 41, 45, 
46, 47, 49, 51, 53, 55, 61, 
65, 75, 77, 79, 81, 85. 
Linarite, 56, 73. 
Linnseite, 10, 35. 

Linsenerz, 50, 56. 
Liroconite, 50, 56. 

Lithionglimmer, 70, 152. 

Lithionit, 70. 
Lithiophilite, 86, 121, 123. 

Lithiophorite, 44. 

Lithomarge, 97. 
L^llingite, 10. 
Ludwigite, 32. 

Magnesiaglimmer, 66. 
Magnesite, 11, 59, 71, 84, 91, 
139. 

Magneteisenerz, 26. 
Magnetite, 7, 11, 13, 26, 31, 35, 
51, 55, 59, 69, 83, 85, 87, 
89, 91, 95, 97, 99, 101, 103, 
105, 107, 109, 115, 119, 
125, 127, 131, 133, 135, 
143, 147, 149. 

Magnetkies, 6. 

Magnetopyrite, 11, 31, 35, 
55, 83, 103. 
Malachite, 3, 5, 17, 31, 39, 49, 
51, 52, 53, 54, 55, 57, 79, 
109. 

Malacon, 153. 

Malakolith, 96. 

Malthazite, 60. 

Manganblende, 26, 52. 
Manganite, 20, 26. 



Mangankies, 38. 

Manganocalcit, 84. 

Manganostibnite, 34. 

Manganschaum, 32. 

Manganspath, 84. 
Marcasite, 6, 35, 39, 111, 135. 

Marcellin, 26, 32, 36. 
Margarite, 84. 

Marl, 31, 59, 63, 67. 
Matlookite, 70, 134. 

Meerschaum, 64. 

Meionit, 94. 
Meionite, 94, 134. 
Mejonit, 134. 
Melaconite, 26. 

Melanglanz, 18, 24. 

Melanite, 97, 105. 

Melanophlogite, 102, 134. 
Melanterite, 62, 67, 147. 

Melaphyre, 99, 101, 103. 
Mellite, 70. 
Menaccanite, 26, 37. 
Mendipite, 72. 

Mennige, 42. 
Mercury, 6, 37, 61. 
Mesolite, 90, 134. 

Mesolith, 134. 

Mesotyp, 146. 

Mesotype, 88. 

Messingbliithe, 64. 
Metacinnabarite, 24, 134. 

Meteoric, 22. 

Meteorites, 87. 
Miargyrite, 20, 24. 

Mica, 23, 67, 69, 105, 107, 
111, 113, 121, 123, 125, 
129, 131, 135, 137, 141, 
153. 
Microcline, 100, 110, 121, 134. 
Microlite, 46, 136, 137. 
Millerite, 4. 

Mimetesit, 78. 
Mimetite, 78. 

Mineral wax, 58. 
Minium, 42. 
Mirabilite, 62, 65. 

Mi»pickel, 10. 

Misy, 40. 
Mixite, 52, 136. 

Mizzonit, 94. 

Molybdanglanz, 12. 
Molybdenite, 7, 11, 12, 17, 35, 

37, 47, 103, 125. 
Monazite, 90, 136, 137, 147. 

Montebrasit, 90. 

Montmorillonit, 60. 
Montioellite, 90, 136. 

Moonstone, 98. 

Morvenit, 88. 

Mundio, 6. 
Muscovite, 68, 99, 129. 

Naorite, 58. 
Nadeleisenerz, 46. 
Nadelerz, 108. 



NadelMmlith. S6. 
Hkgyagltg, 12, 12. 

K&trooalait, 12B. 
NktroUta, 87, 8S, 93, 113, 1ST, 

KBtnm, (4. 

NatroDMlpMn, to. 
Nntooit^ S4, ISO. 

Naotokit, 13(1. 

" • ■■ 98. 

«», lOS. 



Hepbrile, 96. 
ITMqiiaboDits, U, ISS. 

BMrjuukite, 12. 
matolite, S, 11, IS, SI, 33, 39, 
49, «7, 76. 

KiokelblUthe, 48, M. 

Niokelin, 2. 

Nickel Bepiollth, 48. 

Niokel Smansd, 52. 

Nlobil, 32, IIS. 

Niobits, SB, 38. 
Nitre, 82. 

NiTsnita, 12S. 

Nontrouit^ 32. 

NoQtranite, 40, 4B. 

Il0HU,9S. 
Nadt<v 92. 

Nmnitil, 48. 

Obeldlan, 91, 102. 

Oohiolt, 90. 
OoUhsdrile, 98. 
OligoolaM, 98, 121. 
Olivenite, Gl, 6S. 

OUviue, 87, 9&, 09, 102. 
OmphBOiU, 95, 93. 
OnotHte, 10, 138. 
Opal, 66, 90, 06, IGI. 

Opbite, TS. 

Orangit, 148. 



Orthoolua, 01, OS, 135. 

OxBlite, 40. 

Oibaverite, 86. 
Oiooerits, 32, 58. 

PuhBolIls, 70, 133, 143, 140. 

Paiabergit, 04. 

Paruit, 104. 
Parigite, 46, 13S. 

Patriaita, 108. 

Panlit, 98. 

P«t, 55. 

Pectutein, 90. 
PectoliU, 00, 13S. 
PepmitB, 76. 

Pegmatil, OS. 

Pegmatite, 109, US, 123, 
136, 153. 

Pennlnito, S9. 
Perlclan, 04, 138. 

PerioUna, 123. 
Paridot, 103. 
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PerikUn, 98. 

Perl Qlimmer, 84. 
Perlite, 00, IDS. 

PerlsUin, 00. 
Perofikita, 92. 

Perairtkite, 92. 
PatiJiM, 100, UO. 
Petralenm, 58. 
Patiite, 18, 116, 110. 

Phakolith, 86. 
PbarmaoDlita, 86. 
PharmaaKidarite, 43, 81. 

Pbaniiakochaltit, 63. 

Pbarmakopyrite, 10. 

■ 108, 107, 117, 137, 



PhiUipaite, 87, 88, 03, 136. 
PblDgapite, 70, IIT. 

PboBoIite, 47, 80, 93, 96, 97, 
09. 
Pbeagenite, 72, 131, 135. 

PhospboTahaloil, 54. 

PbospboreiseuBiuter, 44. 

Physalite, 100. 

Pieotite, 108. 
Pierolite, 78, 82, 

Pietit^ 94. 
PiedmoDtlte, 103, 140. 

PlemoDtite, 140. 

Piugnile, 32, 40, 48. 

Pistaoite, 89, 09, 100. 
PUtamoBita, 84. 
Pilahatone, 00. 
Pittieite, 42. 
Platmum, 13, 22. 
Plattnerita, 34. 

Pleanast, 64. 

Plambofenrite, 38, 140. 
Pollanite, 22, 33. 
Pol;baBite, 24, 111. 
Pol;balite, 74. 

Poljanaoite, 38, 142, 144. 
Pol;ors«c^ 31, 142, 15.'). 
Polj'iiiignite, 36, 112. 

PolymlsDjt, 142. 

Ponwlain eartb, 5B. 

Porphyry, 99. 121. 

PoriellaDit, 04. 

Potash Alum, 03. 

Potaab Mioa, 68. 

Potaulom Fcltpar, 08. 

Pnain, 4B, 52. 
" • ■ 46,89, 100. 



sopita. 



,143. 



Protabaatlt, 94. 
Prouitite, 5, O. 11, 16, 21, 38, 

30, 43, 75. 
pBllomelaoe, 13, 23, 26, 27, 32, 

33, Sa, 37, 30, 47, 76, 70, 



Piioberita,44. 

Pumloa, 103. 

PyoDlte, 100. 
Pfrargyrite, 6, 9, IS, 
25, 33, 37, 38, 67, « 
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Pyrgom, 88. 

PyiiobroUl, 36. 
Pyrita, 5, 6, 7, II, 16, 17, 81, 
35, 30, 41, 56, 67, 69, 83, 
85, 87, 81, 83, 86, 87, 91, 
97,103, 105,111,116,117, 
121, 135, 137, 139, 147, 
153. 
Pyrnahlora, 138, 143. 
PyroehlDrite, 109. 
^roobroit, 100, 133. 
Pyrolodta, 12, 22, 23, 24, 27, 
33, 37, 39, 43, i~ " " 






), 133. 



Pjropa, 104, 105 
Pyrophyllite, 60. 

Pjrophjaalite, 106, 151, 168. 

Pyroaonite, 138. 

Pyroelibite, 36. 
Pyrostilpnite, 36. 
I^roiBDa, II, 31, 33, 36, 4T, 
64, 55, 83, 88, 05, 06, OB, 
99, 103, 106, 107, 121, 117. 

Pyrrbareeaita, 36, 114. 

^irboanaDl^ 114. 

PyrrhotiD, 6. 
Pyrrhotite, 8, 11. 

Qnarti, 5, 0, 16, 16, 73, 77, 
87, S9, 93, 07, 90, 102, 
103, 109, 1 1, lis, 116, 
117, 110, 121, 12S, 116, 
120, 133, 135, 137, 141, 
US, 147, 151, 153. 



■.ri. 60. 



'erfuhler^ 
Qaeiist«dtite, 66, lis7 



Ridelen, 18. 
Ralatonile, SI, 142. 
Realgar, 40, 115, ISO. 

Ratinit, 00. 

Retinite, 62. 

RbStlolt, 91. 

Rhetinit, 62. 

RhodtjTOflite, 13, 27. 
Rhodoohroelta, 53, 84, 133, 133. 
Rhodonite, 91, 111,137. 

Riohterite, 131. 

Riebeckite, 120. 

Riemanoit, 76. 
Ripidolite, 60, 88. 



Lipidoli 
Kooki 



ialt,5l 



U 



RJJmeHta, 76, 144. 

Roeooelits, 6S, 144. 
RoBalite, 78, 114. 

Roae apar, 84. 

Rotbbleiert, 42. 

RotbeiBeasn, 22, 38. 

Rothgilltigara, 38. 

Rothkupferen, 38. 

Rotbaiokelkiea, 2. 

Kothapieuglaniani, S6, 
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Weissbleierz, 78. 
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